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PREFACE. 


In  preparing  a  new  treatise  on  Surgery  it  was  evident  that  the  surest 
method  of  achieving  success  was  to  invoke  the  collaboration  of  those 
who  unite  the  qualifications  of  teachers  in  our  leading  colleges  with 
abundant  experience  in  private  practice  and  in  hospital  clinics.  It  has 
been  the  agreeable  duty  of  the  Editor  to  secure  this  co-operation,  and 
the  distinguished  names  which  adorn  the  several  chapters  of  the  work 
not  only  show  how  zealously  this  assistance  has  been  rendered  by  the 
most  eminent  members  of  the  profession,  but  offer  the  best  guarantee  of 
the  value  of  the  teachings  embodied  in  the  following  pages. 

The  wonderful  advance  in  both  the  science  and  art  of  Surgery  dur- 
ing recent  years  has  rendered  advisable  a  departure  from  tradition,  and 
the  treatment  bestowed  on  certain  topics  is  therefore  essentially  new. 
This  is  the  case,  for  instance,  >vith  the  distinction  everywhere  maintained 
between  hyperemia  and  inflammation  (/.  e.  infection).  Chapters  have 
been  inserted  on  subjects  not  hitherto  discussed  in  general  treatises  on 
Surgery — notably  that  on  the  Surgical  Pathology  of  the  Blood,  intro- 
duced partly  because  of  a  decided  conviction  tliat  the  exact  methods  of 
clinical  study  so  useful  to  the  modern  jJiysician  should  not  be  denied  to 
his  surgical  confrere.  The  chapters  on  Auto-intoxications  and  on  the 
Surgical  Sequelte  of  Acute  Non-surgical  Diseases  are  also  practically 
new.  The  importance  of  Bacteriology  is  everywhere  recognized,  and 
its  teachings  are  impressed  upon  almost  every  i)age.  In  thus  present- 
ing the  most  recent  results  of  research  and  experience,  however,  care 
has  been  taken  not  to  neglect  the  vast  amount  of  accumulated  knowledge 
which  is  our  heritage  from  the  past,  and  unremitting  effort  has  been 
devoted  to  afford  under  each  topic  a  complete  and  condensed  account  of 
theory  and  practice  representing  the  science  and  art  of  Surge r}^  in  the 
advanced  position  of  to-day.  Recent  years  have  witnessed  correspond- 
ing progress  in  medical  education  toward  the  highest  standards,  and  this 
tendency  to  a  beneficent  uniformity  ren<lers  j^ractieahle  the  preparation  of 
a  text-book  answering  the  recjuirements  of  the  continually  increasing 
proportion  of  students  who  seek  the  advantages  of  our  best  institutions. 
Their  needs  cannot  be  sharply  differentiated  from  those  of  the  student 
after  graduation;  hence  it  is  belie ve<l  that  the  present  volumes  will  be 
found  serviceable  in  affording  full  practical  information  to  the  surgeon, 

7 


8  PREFACE. 

and  to  the  general  physician  whose  duties  frequently  call  for  surgical 
knowledge. 

The  first  volume  will  be  found  to  contain  the  more  general  subjects 
of  Surgical  Pathology,  the  General  Principles  and  Theorj'  of  Surger}', 
and  the  Surgery  of  the  Tissues  and  Tiasue-systems,  the  })articular 
applications  of  general  surgery  to  the  Surgery  of  Regions  and  Organs 
being  reserved  for  the  second  volume.  As  each  volume  may  be  pro- 
cured separately,  the  needs  of  all  classes  of  readers  will  thus  be  met. 
Especial  care  has  been  devoted  to  the  very  complete  series  of  illustra- 
tions, of  which  by  far  the  greater  part  have  been  prepared  expressly  for 
the  work,  and  colored  plates  have  been  introduced  wherever  they  would 
best  serve  to  elucidate  the  text 

In  conclusion,  the  Editor  desires  to  express  his  warmest  thanks  to 
the  eminent  contributors,  whose  zealous  association  in  the  production  of 
the  work  \n\\  remain  one  of  the  most  cherished  recollections  of  a  busy 
life.  He  would  also  express  his  indebtedness  to  Charles  E.  Smith,  Esq., 
of  Philadelphia  for  the  careful  supervision  of  the  proof,  and  to  Dr. 
Chauncey  P.  Smith  of  Buffalo  for  invaluable  assistance  throughout  the 
preparation  of  tlie  work. 

ROSWELL  PARK. 

Buffalo,  August,  1896. 
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PART  L 
SURGICAL  PATHOLOGY. 


CHAPTER  I. 

HYP£R£MIA:  ITS  CONSEQUENCES  AND  TREATMENT. 

By  RofiWELii  Pabk,  M.D. 


The  Teactionary  results  of  injory  to  various  tii^ues  and  the  first 
local  appearances  due  to  the  sumcal  infectious  diseases  are  indicated 
by  certain  appearances  which,  for  a  few  hours  at  least,  are  in  laree 
measure  common  to  both.  Their  beginnings  being  padioipgicallj 
similar,  their  results  depend  not  alone  on  the  violence  or  intensity  dt 
the  process,  but  in  predominating  measure  upon  the  primary  influ- 
ences at  work.  The  consequences  of  mere  mechanical  injury — such 
as  strain,  laceration,  etc. — are  in  healthy  individuals  promptly  repaired 
by  processes  which  will  be  taken  into  consideration  in  the  ensuing 
chapters.  They  are  throughout  conservative  and  reparative,  and  are 
directed  toward  restoring,  so  far  as  possible,  the  original  condition. 
The  consequences,  on  the  other  hand,  of  the  surgical  infections  are 
more  or  less  disastrous  from  the  outset,  although  the  extent  of  the 
disaster  may  be  localized  within  a  very  small  area,  as  after  a  trifling 
furuncle,  or  they  may  be  so  widespread  as  to  disable  a  limb  or  an 
organ,  or  they  may  even  be  fatal.  It  is  of  the  greatest  importance, 
not  alone  for  scientific  reasons,  but  because  treatment  must  in  large 
measure  depend  upon  the  underlying  conditions,  to  differentiate 
between  these  two  general  classes  of  disturbance,  which  we  speak  of 
as — 

A.  Those  produced  by  external  or  extrinsic  disturbances  —  i.  e. 
traumatisms,  sprains,  lacerations,  etc. ;  and 

B.  Those  produced  by  internal  and  intrinsic  causes,  which,  for  the 
most  part,  are  the  now  well-known  micro-organisms,  such  as  produce 
the  various  surgical  diseases. 

These  latter  disturbances  may  be  imitated  or  simulated  in  the 
presence  of  certain  irritants  within  the  tissues,  such  as  the  poisons  of 
various  insects  and  plants ;  the  irritation  produced  by  foreign  bodies, 
Vol.  I.— 2  17 
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minute  or  large ;  and  possibly  the  presence  A^-ithin  the  system  of  cer- 
tain poisons  whose  nature  is  not  yet  known,  such  as  that  of  syphilis 
or  certain  others  whose  chemistn'  is  fairly  well  understood,  but  whoee 
presence  cannot  be  easily  explained,  as  uric  acid,  etc. 

Clinically,  all  these  disturbances  are  manifested  by  certain  phe- 
nomena common  to  each  which  mav  present  themselves  at  one  time 
more  prominently,  at  another  time  less  so.  These  significant  appear- 
ances nave  been  recognized  from  time  immemorial  as  the  calory  nibor, 
dolor,  tumory  et  functio  la'^a  of  our  ancestors,  or  as  the  heat,  redness, 
pain,  swelling,  and  loss  of  function  of  our  common  experience.  When 
one  or  more  of  these  are  present,  the  surgeon  cannot  afford  to  disre- 
gard the  fact,  while  he  should,  moreover,  be  able  to  account  for  each 
on  general  principles  which  should  to  him  be  well  known. 

To  their  more  exact  study  we  must,  however,  make  some  preface 
in  the  way  of  general  remarks  concerning  a  phenomenon  even-where 
easily  recognized,  but  as  yet  incompletely  uncferstood.  This  phenom- 
enon has  refenMice  to  an  undue  supply  of  blood  to  a  part,  and  is  com- 
monly known  under  two  tenns  which  are  practically  synonymous — 
namely,  congcHtlon  and  hypcrcvmia.  To  begin  with  these,  then,  we 
must  note,  first  of  all,  that  congestion  and  hypersemia  may  be — 

A.  Active;  and 

B.  P<tMiive, 

They  may  also  be  sjx)ken  of  as — 

1.  Acute;  and 

2.  Chronic. 

Considering  first  the  two  latter  distinctions,  it  will  be  found  that 
the  acute  hyix?nemias  are  met  with  most  often  in  consequence  of  sharp 
mechanical  uisturbances.  The  chronic  hyjK»nemias,  on  the  contrary, 
are  conditions  which  in  many  individuals  are  more  or  less  }X}rmanent 
Note  accurately  here  the  proi3er  significance  of  certain  terms.  Hyper- 
emia means,  in  efftK't,  an  over-supply  of  blood  to  the  given  part :  the 
term  should  have  only  a  l(K*iil  signifirance.  When  the  entire  body 
seems  to  Ik?  t(K>  well  supplieil  with  bl(K>d,  the  condition  is  known  as 
phihoruy  the  counteq>art  of  which  term  is  usually  amemia.  The  direct 
counteriKirt  of  the  ti'vm  ht/penvmia  should  j)erhaj>s  l)e  iwAcp?n/o,  mean- 
ing a  jKTvertiHl  l)l<KKl-suj)ply  in  nnhu'eil  amount.  With  plethora  and 
aiuemia  as  terms  implying  gi»neral  conditions,  with  hyperaemia  and 
isclueniia  implying  l(K»al  conditions,  there  should  be  little  room  for 
confusion  in  phraseology. 

The  active  form  of  hyiK^nemia  usihI  to  be  calUnl  "  fluxion,"  a  term 
now  ra n»ly  usihI.  Active  hi^jHnrmid  means  an  increased  supply  of 
arterial  bhHHl.  In  patinive  hi/peramia  the  over-supj>ly  is  rather  of 
venoftM  blcMKl.  In  the  former  casi»  the  condition  seems  due  to  over- 
activity of  the  heart,  with  such  hnud  tissue-<'hang(»s  as  i)emiit  it  to 
(HTur.  In  |>assive  liy|K'neinia  the  bl(HHl-currcnt  is  slower — there  is  a 
temlcncy  towanl,  and  sonietimcs  then*  is  actual,  stagnation  ;  all  of 
which  is  usually  due  to  obstruction  to  the  rt^turn  of  blood  to  the 
heart.  The  conditions  jHTmitting  these  two  n»sults  may  be  \\'idely 
variant. 

Active  hypersBmia  may  lu'  priHluccd  by  pun»ly  nervous  influences, 
even  thost>  of  enn)tii>nal  origin.     The  Hushing  of  the  face  which  is 
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known  as  "  blushing "  is,  perhaps,  the  most  common  illustration  of 
this  fact.  It  is  well  known  also  that  this  is,  in  some  degree  at  least, 
the  result  of  division  of  certain  nerves  which  have  to  do  with  the 
regulation  of  the  blood-supply.  The  cervical  sympathetic  is  the  best 
known  and  most  often  studied  of  these,  and  the  consequences  of 
division  of  this  nerve  in  the  neck  are  stated  in  all  the  text-books  on 
physiology.  So  also  by  electrical  stimulation  of  certain  nerves  the 
parts  supplied  by  them  can  be  made  to  show  a  very  active  hypersemia, 
which  will  subside  shortly  after  discontinuance  of  stimulation,  provid- 
ing this  has  not  been  kept  up  too  long.  In  active  hypersemia  there 
is  absolute  increase  of  intra-arterial  tension,  and  under  these  circum- 
stances pulsation  may  be  noted  in  those  small  vessels  where  commonly 
it  is  not  seen  nor  felt.  This  is  the  explanation  of  the  throbbing  pain 
complained  of  under  many  actively  hypersemic  conditions.  This 
hypersemia  affords  the  explanation  of  the  clinical  signs  to  which 
attention  has  already  been  called.  The  increased  heat  of  the  part  is 
the  result  of  greater  access  of  blood,  which  prevents  cooling  by 
radiation  and  evaporation  :  the  peculiar  redness  is  due  to  the  greater 
filling  of  the  capillaries  with  the  blood,  which  gives  the  peculiar  hue 
to  the  skin  and  visible  textures ;  while  to  the  increased  pressure  upon 
sensory  nerves  is  also  due  the  pain.  The  minuter  changes  occurring 
within  the  congested  part  call  for  more  accurate  description.  Whether 
or  not  there  be  actual  dilatation  of  capillaries  under  these  circumstances 
is  a  matter  still  under  dispute,  but  of  the  dilatation  of  the  larger  vessels 
there  can  be  no  possible  question. 

The  phenomena  attending  the  circulation  of  the  blood  through  the 
involved  part  can  be  now  succinctly  stated,  because  they  are  observ- 
able in  the  mesentery  of  a  frog,  for  instance,  under  the  microscope. 
What  is  observed  under  these  circumstances  can  he  summarized  as 
follows  :  An  enlargement  in  the  calibre  of  the  vessels  and  a  temporary 
increase  in  the  amount  of  l)lo(>d  present,  as  well  as  in  the  rapidity 
of  its  flow — /.  e.  an  increase  in  the  blood-pressure  with  more  or  less 
stretching  of  the  blocKl- vessels,  lender  these  circumstances  the  vessel- 
walls  easily  leak,  and  the  fluid  portions  of  the  blood  ooze  out  between 
the  cells  of  the  vessel- walls,  as  water  may  leak  through  cracks  in  a 
hose,  especially  if  the  pressure  be  increased.  When  the  blood-plasma 
escajK's  or  virtually  leaks  out  in  this  way,  it  produces  a  condition  of 
watery  infiltration  of  tissues  which  is  known  generally  as  cedenia.  When 
this  fluid  escai)es  into  a  previously  existing  cavity,  it  constitutes  a 
dropsy  of  that  cavity,  to  which  in  various  parts  of  the  body  various 
particulate  names  are  assigned. 

As  hypersemia  is  to  sucli  a  great  extent  brought  about  by  action  of 
the  nervous  system,  it  is  well  to  divide  it  more  accurately  into  the 
hypenemia  of  paralysis,  or  neiiropdnf/i/fic  couf/csfion,  which  is  the  result 
of  a  paralysis  of  the  constrictor  fibres  of  the  vasomotor  system,  and 
into  the  hypenemia  of  irritation,  or  neurotonic  co?K/f',s-//o/j,  which  is  due 
to  the  irritation  of  the  dilators  (Recklinghausen).  Physiologists  are 
are  fairly  well  agreed  that  as  between  the  dilating  and  constricting 
apparatus  of  the  vasomotor  system  there  is  ordinarily  pr(»served  a  cer- 
tain degree  of  equilibrium ;  to  which  fact  it  is  prol)ably  due  that  a 
normal  condition  of  affairs  is  brought  about  after  temporary  disturb- 
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nzKie,  anoe,  too,  over-action  in  <>oe  dii^^^r^i  ^ocrccd^  icactioo  in  the 
<ciier-  As  Warren  has  illustrated  this,  v<^  c«4imi«-4i  tmtment  of  finoeit- 
icit-  hy  cold  applications  is  a  ci>Oi:ir>ji>:<i  :•>  this  £irt,  ^noe  by  the  cold 
^^•Ijcation  we  endeavor  to  limit  the  reftc^:-n  which  w^iold  ocherwise 
f :^r<w  after  thawing  out  the  tn.xsen  put. 

The  best  examples  of  the  hv^.-rw^i^  -:/ ^nr'jjjgti*  are  perhaps  to  be 
zDei  with  after  certain  injuries  t«>  Derre<^«  as.  iyt  infCiDce,  flashing  of 
ii»e-  face  and  hypersecretion  of  msal  m^ctis.  tear«^  eic.  after  injury  to 
tie  cervical  s\Tnpathetic,  Such  i.>^  in  its  esisentials,  is  that  form  of 
•jx^'k  known  as  brain-concu^e^i*^.  whSch  is  often  f«>lk*wed  by  nutri- 
tive disrarbanees  among  the  bnin-crlls,  wiih  cic^isiEiqiient  perversion 
<i  brain-function. 

Wilier**  experiment  of  pl^ciiir  ±  rrerjirr  asirr^r^r  otict  tbe  vlnar  nerve  at 
ij«f-  tiSick  of  the  elbkow  is  aI><^  >i£Tiid-:^kr:.  li^  re^-sli  :«KSf  outiccstion  and  ele- 
TifciSca  of  «3ir£ic«  tempertture  v^f  ihr  ±z:r«v  s^rclit-i  by  liS*  nerre.  Coneesdon 
4»i  ^-^ellinc  hire  aIjo  t^e^-n  ••S>crTr*i  iiie^  fri--n:rt  ■  >f  ibe  int«nal  condyle  of 
Ti*t  ijjuDtraK  hv  which  this  D«ve  wjc^  r-«s«*«ei  3t».c  :  az>d  smilar  phenomena 
jiikj  &*■  D.'ced  in  nnpfr?  i-r  t^T^rt"  i5  rr-e  r^Hi:.:  v*f  irj-mes  <:»f  other  nerves. 

Hyitf-raemia  due  to ^^'  >'-i-.*-i"*  / '■'f  .•-  ->v'jr-^;,7i-  ^^tvt/mi  is  observed 

?*:cifediin's  in  transplanttd  i!aj^,  in  ibe  sc?^.i?><i  t:4  a  limb  after  re- 
x&.-vaJ  <*{  ibt-  Elsniaivh  ^^n^iajrv.  in  the  o>Qc^^tioiis  of  certain  sac- 
wails  after  tap]>ins:,  in  tht^  h\-|vra;mis,  i^-rtaji?'  even  hemorrhage,  fn>m 
ii>r  t»iahidt-r-wa]l  atttr  i««i^  quk^k!y  rtlkv-lrii:  its  over-distention,  in 
life  -wellinir  of  ibt-  vXTi\*mitit>  wht n  ihrv  r*^n  to  be  first  used  after 
tttv:n£:  Wyrn  piu  ai  iv-si  Iw^u?*-  i»f  iniury.  «c. 

Trre  ?.»'.*?■-»•«.>*  ■■/  .'!"•:•*'•.'  ^  aiv  n>  t^-  SfC-cte  in  o^aive  and  mani- 
>es2fci>>5i.  Al'^niT  \k-i:h  ibtm  p»  sharp  i^in.  hyy^i^^cnetioo  of  glands, 
^j^i&TJS^  ADil  ^•••r.ittinK'S  dt^i^niaii^'H  ->!  snj^rfk-ial  partSw  The  facial 
Kiiri  -ivK  :•'  t ffusiwi :  iht^  rrm}VTaTy  ^^wiii^  dae  to  indulgence  in 
ai^c?  •*  :  :1>-  >v.3i>i*«n  ^-f  iih^  i>»nM:ixii\^.  pt-rhap?  the  face,  with 
tyj*ri»:::T3kTi.s::.»ii,  atx>»ii^jtinyiiv:  6^^/.  i>?-::rali:ia  or  hemicrania;  and 
tbe  Lyi^-rKTiiia  ».^ •nr*>j;Knt  u|^'n  btrjx-s  ivxer,  nnicaria,  etc.,  are 
ilIli^crinve  txsr.ip\->  «'f  this  fom;.  Tbi  tn-^hi-ma  due  to  ner\-e  irri- 
t&:>>ii  -c  :r;r.T>\  ihi  swt  Iliiijr  t^f  iht^  hints  whioi  apfiears  after  similar 
leK-os,  a>.:  that  i^^:>*liiion  ^k-*  nK>\  by  Milobt  II  as  <r(i^Arof»rto/^a, 
pc*<ttMy  a'-r*'  St '..-IXC  5k n\  In  f^"!.  al::,«?':  all  the  reflex  hyper- 
JKi.^-  irv  hyivT^n:U>  .^f  dr.:K:ativvn. 

Izi  :">x  ::>:ar>i>-^  whioh  ,-iT>  :n:i«trH^.r.y  r.; ."•!>:•  c^^mmon,  where  the 
cjkur^t-  <  :*!>t"  hy;vra^mia  is  t«  nij^^ran-  ^^r  t\^ntsvvnt,  the  appearances 
aS'W  i>t>^.^rty>{  \'ani>h  {vriw}ts  aln>^>si  as  ouk^kly  as  they  appear. 
If  tbi  o^.n^stv/^r.  Iv  K^:h  intr:^-<*  a:M  ;sst  s  :Vw  hours*  or  even  less, 
«v  cvt  a  :^r/.;x^nir>  t\\ltiVi;u  >ivh  ii^  ruv-:  ^ritirs  o;all  f>rJJairraL  which 
is  ;x.r::v"::"*Ar.y  n..::x\^Mc  ir.  ?^^tt  ::sv;x>.  F.vtr.  sik^i  ^reparations  of 
\^?*-:;;sr  \i"sy.>  s^  ^'v;*/.  ivmrlT  ^^^^-^iv  .^f  ":\'*o — /,  -^,  ht-morrhage — 
r.'^\v  be  :r«  t\^::".:  t  v:.;p\  h\  ix  r^^:r.:.'.  «:::;^v.::  v-hanpfs  which  neces- 
si:A!o  t'.Vlvr:;:^  v;r:!;«r  Ot^rpv..r..  Hi  r.^Trh&iTH"  txmlatcs,  !*en 
t'^jxviAllN  in  t>i  r: :-.::;  ^K'n  «r.>^r.><"^  :»:^i  r.  :v.:>x>''.:>  s::rS»t\s*  aiv  the  best 
evsr.;p^'<  of  :hi-  t>^.>Hv:it'n.  A  :r..  rt  ^  ?  *f^<  v>-r.::n;Kms  hypenemia 
nu^An^  nn  itKT>^i>*Ni  ,s:v,»v.:v,:  ,^«'  r,:::r:::\t  r-.:;:i '•l.-i".  :hi  n-sult  of  whose 
pn->5MKv  :>  iuorvii^  .:*  ti^^iio-^  »r:vi;  r.:^  : \^  ::*,'.:  t'^mi  of  4>vergro^th 
^hioh  will  Iv  lat*r  dvr»ii  wnh  a^  '  / .«    *  -  ..'  *  :*:>»;  '. t ,►«—;«/•  wia. 
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The  forms  of  hyperaemia  considered  above  belong  mainly  to  the 
designation  of  active.  Passive  hypersemia  is  most  often  a  mechani- 
cal consequence  of  obstruction  to  return  of  blood  which  can  be  imitated 
at  will,  and  which  is  not  infrequently  the  result  of  sheer  carelessness, 
as  when  an  injured  limb  is  bandagcKi  too  tightly.  Ex}x?riment  shows 
that  when  such  mechanical  obstruction  has  taken  place  there  is  tempo- 
rary increase  of  intravenous  pressure,  which  soon  returns  to  the  nor- 
mal standard,  such  readjustment  meaning  that  blood  has  found  its  way 
back  by  collateral  circulation.  Only  when  such  rearrangement  is  pos- 
sible do  we  have  anything  like  permanent  passive  hypersemia.  In 
oi^ans  with  a  single  vein,  such  as  the  kidneys,  the  question  of  obstruc- 
tion may  assume  a  very  important  aspect.  Under  these  circumstances 
the  appearance  of  the  involved  part,  when  visible,  is  spoken  of  as 
cyanotic,  while  its  surface  insteaa  of  being  abnormally  warm  is  the 
reverse,  due  to  impeded  access  of  warm  blood  and  more  rapid  surface- 
cooling.  The  blood  under  such  conditions  is  often  darker  than  natural, 
because,  remaining  longer  in  the  part,  it  absorbs  more  carbonic  dioxide 
or  at  least  gives  up  more  of  its  oxygen.  So  long  as  actual  gangrene 
is  not  threatened,  the  blood-column  has  a  communicated  pulsation,  at 
least  in  the  large  veins.  Escajx*  of  corpuscular  elements  may  occur 
after  the  phenomena  above  note<l  have  been  present  for  some  time ; 
but  the  corpuscles  rarely,  if  ever,  escape  until  there  has  been  more  or 
less  copious  transudation  of  the  fluid  jwrtion  of  the  blood — /.  e.  the 
serum.  When  anatomical  changes  can  be  grossly  yet  carefully  observed, 
as  in  the  fundus  of  the  eye,  it  is  seen  that  under  these  circumstances 
the  arteries  become  smaller,  although  whether  this  be  a  primary  or 
secondary  change  is  not  to  Ix?  made  out.  Discoloration  of  the  integu- 
ment is  the  frequent  result  of  leakage  of  blood-corpuscles  and  their 
pigmentary  substance  into  the  tissues,  and  is  consequently  a  frequent 
accomjxmiment  of  chronic  })assive  anloma.  It  is  seen  very  often  in 
connection  with  varicose  veins  of  the  le^s. 

Another  form  of  passive  congestion  or  hypeneniia  is  that  due  to 
enfeeblement  of  the  heart's  action  by  serious  injury  or  wasting  disease. 
When  under  these  circumstances  the  lun^  has  become  more  or  less 
infiltrated  with  fluid,  with  hemorrhagic  extravasiition,  the  condition  is 
known  as  hypostatic  pnemaonld — a  misnomer,  nevertheless  indicating 
a  condition  which  is  only  too  frecjuent  in  the  aged  and  feeble. 

Results  of  Hyperemia  and  Congestion. 
These  may  be — 

1.  S[x?edy  Subsidence  of  all  Hyj)erieniic  Phenomena — Resolution. 

2.  Acute  Swelling. 

3.  Chronic  Enlargement. 

4.  Gangrene. 

5.  Nutritional  Changes — Atrophy  and  Hy|)ertrophy. 

1.  The  speedy  BubBidence  of  hyjXTiemic  phenomena  is  often 
known  as  reBolution — a  term  which  has  also  been  applied  to  the  retro- 
grade phenomena  after  a  genuine  inflammation.  For  ])resent  purposes 
it  implies,  first,  the  subsidence  into  inactivity  of  the  exciting  cause  or 
its  complete  removal.  This  may  include  the  passing  of  an  emotion, 
the  removal  of  an  irritant,  the  loosening  of  a  bandage,  the  resort  to 
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certain  applications  or  to  eonstringing  or  astringing  measures  by  which 
the  effect  is  counteracted.  A  particle  of  dust  in  the  conjunctiva  may 
within  a  very  few  moments  produce  a  very  acitive  congestion  of  the 
conjunctival  vessels,  which,  ordinarily  scarcely  visible,  become  now 
prominent  and  easily  noted.  The  removal  of  the  offending  substance 
permits  a  prompt  return  to  their  original  size,  and  all  this  may  be  a 
matter  of  perhajw  half  an  hour.  This  is  an  example  of  the  speedy 
subsidence  of  the  hypenemia  of  dilatation  after  removal  of  the  cause. 
Should  the  hypenemia  not  subside  at  once,  it  is  well  known  what  aid 
may  be  gathered  from  cold  applications,  or  in  this  instance  from  some 
gentle  astringent  collyrium,  or  from  some  agent  whose  physiological 
effect  it  is  to  produce  contraction  of  vessels,  such  as  cocaine. 

2.  Acute  Swelliner. — When  the  effusion  above  referred  to  takes 
place  into  loose  connective  tissues  the  condition  is  spoken  of  techni- 
cally as  cedenxay  while  when  it  (x^curs  into  a  previously  existing  cav- 
itj',  such  as  that  of  a  joint,  it  is  known  as  an  effusion.  The  amount 
of  blood  thus  effused  will  be  in  large  degree  influenced  by  the  anatom- 
ical and  mechanical  conditions  obtaining  about  the  part.  It  may  be 
laid  down  as  a  general  rule  that  when  the  extravascular  pressure 
equals  the  intravascular  pressure  little  or  no  more  fluid  may  escape. 
As  a  matter  of  fact,  it  is  seldom  that  the  former  even  rises  to  the 
d^ree  of  the  latter.  Conversely,  one  method  of  treating  such 
oeoemas  and  effusions  is  by  some  device  which  shall  make  the  ex- 
travascular pressure  exc»eed  the  intravascular,  when  the  fluid  is,  as 
it  were,  forced  back  into  the  vessels,  and  is  made  to  resume  its 
proper  place  within  the  same.  This  is  often  done  by  taking  advan- 
tage of  elastic  compression,  as  when  a  rubber  bandage  is  applied 
about  the  \yavt.  In  certain  jmrts  of  the  body  it  may  be  done  by 
pressure  brought  about  by  some  other  device.  Pressure  may  be 
used  practically  for  two  puq)oses: 

A.  To  so  increase  extravascular  pressure  as  to  limit  the  possible 
amount  of  an  effusion,  as  when  it  is  put  on  early  after  an  injur\' ;  or, 

B.  When  it  is  used  as  a  later  resort  for  the  purpose  of  reducing 
swelling  which  has  already  occurred. 

An  ideal  illustration  of  an  acute  swelling  is  that  afforded  by  a  sprain  of  a 
joint.  As  the  result  of  the  mechanical  injury,  and  probably  of  activity  of  special 
nerves  supplying  the  part,  there  is  brougnt  about  an  active  hypersemia  of  dila- 
tation whose'  consequence  is  a  prompt  effusion.  How  easy  it  may  be  to  limit 
this  by  pressure,  made  early,  is  as  well  known  as  that  swelling  may  be  speedily 
reduced  in  size  by  resort  to  the  same  method  later. 

3.  Chronic  Swellingr. — This  is  something  more  than  the  swelling 
alluded  to  under  Acute  SiceUing.  Chronic  swelling  implies  either  a 
continuous  |>assive  hyix?nemia,  or,  what  is  much  more  common,  a 
positive  increase  in  tissue-c»lements  as  the  rt\sult  of  an  over-supply  of 
nutrition  brought  by  the  bliKxl,  which  it.»^lf  was  furnished  to  tne  part 
in  a  degree  far  in  excess  of  its  neeils.  The  result  is  a  more  rapid 
reproducticm  of  cell-elements,  with  rt»sult  in  the  sha{>e  of  tissue-thick- 
enings or  tissue-enlarg<*ments,  which  are  to  the  laity  known  as  **  over- 
growth," or  to  us  as  hyj^erfrophy,  or,  more  j)n)jx»rly  speaking,  hyper- 
jdasiay  of  a  part.     This  chronic  swelling  or  chronic  enlargement  is  in 
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some  degrt'O  al^*t>  coiiiiisjted  with  the  phenomena  of  escape  of"  wliite 
corpuscles  from  the  blmKl- vessels  and  mitotic  di vision  of  certain  tin- 
Bue-cells,  whieli  liave  up  Xn  \hh  time  been  usually  regarded  as  so  iIi.m- 
tinetive  a  feature  of  tlie  true  intlauiniatorv  pnxn^ss*  This  will  he 
taken  up  in  greater  detail  a  little  fartlier  on  ;  hut,  nevertheles.s,  it  is 
neccssiiry  to  emphat^ize  just  heri'  that  hyperpkisia  or  chronic  enlarge- 
ment of  the  |»art  may  he  the  residt  of  liyjiertGinia  alone,  witlmut  mu'es- 
sarily  invoking  the  jiiY^sence  of  elements  which  have  escaiied  i\\n\\ 
within  the  hlotxU vessels  as  the  resnit  of  excess  of  nutritive  supply, 

4.  Gangrene.— This  may  be  the  result  of  sheer  hy{K'nemia — ftu* 
the  most  pirt  the  pissive  forms- — though  most  instances  of  gangrene 
due  to  intrinsic  Ciinses  are  inse|)iirjl>le  from  the  presence  of  infectious 
micr<>-org*anisms.  The  gangrene  whit*h  is  spc»ken  of  here  would 
include  that  due  to  the  pressure  of  tumors,  tight  dressings,  or  any 
natural  or  intrinsic  agency,  and  that  due  to  pivssure  from  without 
when  not  so  prononnced  as  to  ]>nKhice  inime<liate  atid  total  loss  of 
cin^ulation  in  a  |)art.  It  inchuh^s  the  formation  of  many  bed-sores 
and  so-cidled  pt'i^s^^urc'Hores'^  whif^h  may  be  due  to  an  enfeebled  heart, 
to  an  obstrui^ted  pnlmonary  cireulatinn,  or  tu  external  pressure  in  con- 
junction with  e^irdiac  dehilitj^  While  insisting,  then,  that  gangi'cne 
be  retHignized  in  this  place  as  a  iiossible  result  of  hypenemia,  it  should 
be  ailde^l  that  gangrene  is  in  effect  a  tissueHleatii,  and  tliat  dead  tissue 
18  always  and  everywhere  pmetieidlv  the  sanu*  thing,  no  matter  In- 
what  causes  brought  about.  Consequently,  the  suljjec't  of  gangrene 
will  be  considerefl  under  a  heiiding  by  itself. 

There  should  also  be  included  here  the  jMjssible  erW  conseauencea  of  too  active 
interference  io  the  presence  of  threatenea  harm  a.^  the  rei^alt  of  passive  fiyper- 
ffiniia  due  to  pressure.  When  external  pre^^sure  is  removed,  but  little  pciHi^ihle 
barm  may  come,  probably  only  benefit:  but  when  internal  pre-^sure  h  too 
speedily  removed,  disa.ster  soinelime.'*  occurs,  and  from  various  caiiJ^es.  It  i** 
often  liecesimry  also  to  provide  »ome  external  pressure  which  shall  in  some 
measure  compensate  for  the  changed  conditions  brought  about  by  relief  of 
internal.  To  illustrate:  After  aspirating  a  joint  distende<l  by  an  acute  effu- 
sion it  JH  always  well  to  equalize  j)ressure  by  a  suitably  graduated  (preferably 
elastic)  compression  from  without,  by  wbich  a  repetition  of  effasion  shall  be 
avoide<i  ludircctlv  also  caution  shoiibi  always  be  exerted  in  a.*^pirating  a  full 
chest  for  the  relief  of  a  iJeural  eflusion  wbich  is  the  result  of  passive  hyper- 
lemia,  since  not  intVequently  the  heart  is  materially  displaced  by  the  acciimuliited 
fluid,  and  such  rapid  readjiiJ^tment  of  its  position  as  might  be  brought  about 
by  a  t/>o  sadden  removal  of  fluid  might  entail  upon  it  more  strain  than  it 
could  bear  without  syncope  or  complete  cessation  of  activity  Or  a  greater 
source  of  danger  is  that  of  cedema  of  the  lung  or  possible  dislodgement  of 
thrombi  or  emboli  from  relaxation  of  pres^nure.  So,  too^  after  tapping  certain 
sninje  bifida',  more  particularly  after  incision  and  evacuation  of  tlieir  coiHeat^, 
tne  sudden  removal  of  ititraspinal  pre^ure  might  produce  disastrous  effects  in 
the  brain  and  cord,  did  one  not  take  the  precaution  to  have  the  patient  with  the 
head  down,  so  that  the  intracranial  hydrostatic  pressure  might  be  disttirbed  as 
little  as  possible. 

5,  Nutritional  changes  wil!  he  considered  by  themselves  a  little 

The  eonHffjuencr  of  permxtnit  hifprnntua  w  exudation — ^  t\  cscnpe 
of  blood-jilamna  from  the  vemetHinto  hoihf-caritieHamJ  fimue-hit^rspac&i. 
This  leadTs  to  consideratitm  uuiler  a  distinet  heading  of 


i-4  scRf7r<:^LL  p±t^'jL'>7t, 

Ejniiirii:4i  amj  ot!inir  alik.-*  ia.  TTbS4riiI:ir  imi  Sfia-v^eeriL&r.  in  firm 

ami  -r^'.-tz  iL?e?«it»!*.  L2U  JiatLer.  imi  :ip».a  3if*nibrmi*i&.     Wisk  rc:?pect  to 

■>r  -yrhfTi  aararal  •.•avitier ;  iaar^^ititu  wbttn  r'-imif  bi»cw«t»i  die  dadoes 
r  ZATir  •:•€  risssriaes  :  mni  ^rr^»srii^nuT<:H^  Triif«i  ^v  ij^  ^cmted  with- 
=1  t3fl>^  dseot^  ?h*^mr4*Iv^?*?,  ^Arr^ifijkrij  in  i»pidbei2il  usii  zisuiiiiilsftr  cells 
c  ijij  kia»L 

A*  'jti-oeerTfei  •^aalitj.  •fmiiafe?  ar^  ^rr-jifc*.  n/i^fitt^  ntritmH^^  or 
«^-v«',  tDt*  mixed  t'TTii:?  Lttci-iitrTg  iht*  ^:-*aZii»i  4en}'-p^ndimiy  the 
ii^t*'*.-v^/nu^^M^.  the  'mjapt}*Lii^  lai  toi^  'i^uiUMr^*^  ;k«>  die^  ifised  to  be 
uMidi  Gi;«i  by  the  '^I'ler  wroers.     Watai  4ay  •jxniuse  oMicuiks    red 

Str>Qi  exi>iites  twcn  cp^»e  ^iirdfc!e??  at**  ?4.-imfcixiii!^  ?p«:>keii  ♦.^  as 
'*er':-ai?'  rtXt^r-'X^  :  when  mc*'^  oaviiDfti.  a^i  Tj^'iom*^  :  wiea  Eac»>  tL^tsues*  as 
e^fvnifs  J  wiken  ^xvarriiia^  beikadi  ihe  epdie?!IL3^  ihey  iicm.  4er«>«#  r^«i- 

Tu*  ji«sc  f-wTizlt  x  ^a^crHifc"  ^xii&ice  ?«ff3si»  »  •rim^Jt^f  -jy  ^jie  copioos 

jir>  -fv-josEic  Jkf^er  ^cfcri»:<i  -K  ihe  «L3ni.ti' ";iry  ioirc  v^xa  irr^cucaiii  -tc  dte  chorda 
TvmoAiXL.      %'bfr  itKKGtia  »  «xa£La»cai  liuirif  i«!»  ia  a  «D«««iT  ci^em  of  the 

zuidt^"  ir  iwia^T  liiTifM".     i-VTmrrJUc  frjin.  axoiMic^  lusxtJcujaL  :3  jjcau  the 


/7?^\i#;iw  *x^ii:»-<i  nf&*rs  r*>  the  f  lii  wii.'tL  •.-ttucrzjis^  «»>:4i  after 
E::*  -!xr:  frai  t2#f  vv<tf*:t.>  witiia  t&>?e  rWiL'e^r  iiio  wii^-i  rt  h;is  ^xiaed. 
Wii*a  4:«w?lI  i  -^^^^tr^Isx  i«t  it:  fier.xas  i^i  n  2>  kz?-w^  as  a  4«7r>- 
W7»^#*:#M  -^x^itx.     P::t*»  £^T•=*:•o^  e3r3ai>    x-v^ir^  tviitivulr  nrelv, 

V-  tae-  *£t  •!>  t«r?^  ci?i "r-i*  r'-c  tie  £r^  ^Mfcriiiri-a  .c  tie  ibrin  pre^ 
"o:«i?L7  levi  li  ?«xTnvc  5>  :i3>fr2ii3.  "Ke  =&.x  t*  ceat  ifcrt-'ts  In  pn.»- 
■rnro^r  '='"a;^  .t^nriiti*  c  ir^  biiPLt«f«.  bet  :t  i>  :^:c  j«c  '£.spr>ven  that 
*^mirLJ3kS.^  3SIT  t.i-ft.r  wltbxit  tceir  aiL  Wiea  ^Ou'i  «>.«;£Ti]atioo 
->?e^i:?^  rt»G  tze  s-r£i».ie  .c  a  ^i^.^hss  tKcibn^e  :t  ifc>  been  >{)^*ken  ^ 
js  *:- •  •*  M •  '#•«-  Wi»? c  t i>t  T  ri :b:  luil  v^ ^ w ri t^  a.>  ww -11  as  tee  basement 
nenLT^nzH^.  iz^i  rrrc  tie  s-V^r«3^o>  ri-^s'^^^^  At*;  izv.cVTjd  f*>  that  j»yw 
tie  T:>f?iL'r*nze  -u" "»  c  Se  <r.pce\:  •;<?  w-.tb:<r:  >f4rl3jr  acT*.^!**  miQote 
'tvittS-T-rs^-l--  tir  -exi^iitc  his  Ses  kt>  w-i  as  *  „/i^nerv>r.  The;!^ 
vm>  tiiiy  t^trivrlj  ':•:  srl'I  T*:Ci:Dt*:  :t:  an  *k:>>-'r-v^  -^cse  as  imptvin^ 
t2#r  <exj»r-:  1-  •-*::•  c  c  a  fcr^-e  rxj>.iir«f.  be:  a>  ?okr>!vy  to  be  Bfc!*?d  in 
aiT  :cbrr  ^i^TiiS.'a^.'e. 

I:  >  TC-.ou.':  •<  ;:t.l:  :^:  ifc:c:r  ▼:  •:1*  t:^  i't  ji^.  r-    ;•    -v-.ti  ^'oiiic^aoo  of 

i:::!.  v.-c^i^  :  r  w  ♦•>*f  i'*s.r:irj  c  >  t -•■.••£  i.--»i  t^-  ^>,."a^  ^£  <ofcb  vc  <T»<t.  is 
fS3Lziji  iiT»i«irf  -;  :*-f  i-T  I:  >.  a:  A  .  ^t^c:?v  a  ,- •<!:*•; ••^'ir:'nf  ^rxes^  ia  M4w« 
iibCiiirsfiiw  *v.x>:*  r^  Lt}\zx  *  *-^  J  -«i-  t^-'-'wt:  r-"'i:.-vt::--iT  >  iJ».fi*c  5t  t^  deli- 

arjpijiff'.'r'*/fu  :•:  '-r";  »irf~.tfii;^*^.^.-jc.j.  i-«i  ?»,-.Tr«:f:  rr^  -''-li-iriim.  12.*  ^an«r  betac 
sxL7cr  A  5fcos;i9ja  ,*£  IM  oL-n.£.T;L  sk.'::'^  «i:<a  arv  i<<vi  ::l  jcccs^/a  ia  the  i«r- 
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roaBdins  floids.  Besorptioii  of  fibrinous  exudate  also  ocean,  probably  by 
means  of  a  liqnefiustiion  brought  about  by  agencies  whose  minute  chemistry  is  not 
yet  known. 

So  soon  as  an  exudate  becomes  exposed  to  contact  with  air  or  with  many  of 
the  body-secretions,  there  is  danger  ot  its  prompt  infection  by  means  of  micro- 
organisms. These  may  enter  firom  within  or  from  without^  as  is  shown  in  the 
next  chapter.  The  prompt  effect  of  such  exposure  is  the  conversion  of  a  non- 
purulent exudate  into  pu8,  which  means  that  the  gross  lesion  is  now  altered 
from  one  of  simple  hypersBmia  with  its  natural  sequence  into  one  of  true  in- 
flammation with  suppuration.  This  conversion  of  fluid  or  solid  exudate,  whether 
active  or  passive,  into  pus  is  seen  very  often,  as,  for  instance,  in  joints,  in  l&e 
pleural  cavitr,  etc  Along  with  the  concealed  microscopic  and  chemical  changes 
going  on  within  the  tissues,  there  are  also  phenomena  which  are  usually  easy 
of  recognition,  and  which  more  or  less  completely  alter  the  clinical  type  of  the 
caseinnand. 

The  following  table  illustratee  significant  difierences  whose  fall 
importance  cannot  be  impressed  before  a  study  of  inflammation  has 
been  carefully  entered  upon : 

Hyp£R£mic  Exudates.         Infulmmatoby  Exudates. 

Poor  in  albumen.  Bich  in  albumen. 

Barely  coagulate  in  the  tissues.  Usually  coagulate  in  the  tissues. 
'   Contain  few  cells.  Contain  numerous  x^lls. 

Low  specific  gravity.  High  specific  gravity. 

Contain  no  peptone.  Contain    peptone    nproduct   of 

cell-disint^ration). 

SyICPTOMS   and  TbBATHBMT   or  OoNGBSTION   and  HtPWRfflrMTA, 

The  principal  clinical  characteristies  of  these  conditions  have  been 
already  mentioned.  They  may  be  summarized  as  redness,  which  is 
due  to  increased  amount  of  blood  in  the  part,  the  color  varying  in 
intensity  according  as  arterial  or  venous  blood  predominates  in  the 
part,  and  the  tint  deepening  as  the  blood-current  slackens.  It  is 
under  these  circumstances,  with  excess  of  tension  and  overcrowded 
capillaries,  that  a  suflBcient  number  of  red  corpuscles  escape  into  the 
exudate  to  produce  the  so-called  hemorrhagic  form  of  exudate  and 
the  punctate  ecchymosis  characteristic  of  certain  eruptions.  Ordi- 
narily in  the  presence  of  abundant  exudation  redness  is  diminished. 
Naturally,  mucous  membranes  show  these  colors  better  than  the  skin. 
The  most  perfect  visible  type  of  disturbance  of  this  kind  may  be  seen 
in  the  conjunctiva,  when  vessels  become  easily  visible  which  ordi- 
narily are  not  perceived. 

Swelling  has  already  been  explained  as  due  to  distention  of  blood- 
vessels and  escape  of  their  contents  in  the  shape  of  exudation.  Not 
infrequently  it  occurs  that  an  innocent  exudation  into  the  superficial 
parts  accompanies  unmistakable  and  more  serious  affection  of  the 
deeper.  This  is  known  as  collateral  cedema.  The  condition  known  as 
hepatization  is  simply  infiltration  of  more  soft  and  distensible  organs 
or  tissue  with  exudates  which  partially  or  completely  solidify. 

The  pain  is  simply  an  expression  of  pressure  upon  terminal  sensory 
nerves,  and  differs  within  the  widest  possible  degrees.  Loose  and  dis- 
tensible tissues  will  easily  expand  to  accommodate  the  increasing  exu- 
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dation,  and  there  will  be  but  a  minimum  of  pain.  Tissues  covered 
with  firm,  resisting  membranes,  like  bone,  prostate,  testicle,  fundus 
oculi,  etc.,  will  cause  intense,  even  agonizing,  pain  upon  a  minimum 
of  distention.  The  throbbing  pain  so  often  complained  of  is  due  to 
the  added  heart-pressure  of  systole  upon  sensitive  nerves.  Throbbing 
pain  is  seldom  complained  of  in  mere  congestion  or  hyperemia ;  it  is 
usually  rather  a  sign  of  infection  and  threatening  suppuration.  It  is 
a  law  of  neuro-physiology  that  irritation  along  the  course  of  a  nerve 
is  or  may  be  referred  to  its  terminal  distribution,  and  this  fact  is  often 
demonstrated  in  studying  the  complaints  made  by  the  patient.  Pain 
may  also  radiate  upward  and  involve  parts  above  the  level  of  the 
lesion. 

Heat — i,  e.  increase  of  local  surface  temperature — is  the  fourth 
external  symptom  of  congestion.  This  is  usually  easily  recognized  by 
the  palpating  hand.  It  is  due  to  local  hypersemia,  and  still  more  to 
local  infections — /.  e.  inflammations.  The  temperature  of  the  aflTected 
part  is  in  the  main  proportionate  to  the  degree  of  hyperemia. 

Along  with  these  manifestations  of  local  disturbance,  which  if  they  attain 
any  degree  are  recognizable  at  once,  there  is  the  fifth  symptom  of  disturbed  fune- 
lion  of  the  part  witn  which  older  writers  used  to  deal  so  much ;  the  congested 
part  is  temporarily  disabled  in  partial  or  complete  degree.  Its  sensitiveness  is 
augmented :  that  fives  extreme  pain  or  cannot  be  tolerated  which  under  other 
circumstances  would  cause  no  sensation  whatever.  The  disturbance  of  fiinction 
is  in  the  main  proportionate  also  to  the  degree  of  the  lesion,  and  in  non-h^rgter- 
ical  or  non-neurotic  subjects  a  fair  estimate  can  be  made  by  noting  the  fiinctional 
disturbance. 

Treatment. — These  disturbances  are  to  be  combated,  first  of  all, 
by  insisting  upon  phydohgical  rest.  This,  perhaps,  is  tlie  most  im- 
portant measure  of  all.  The  profession  is  greatly  indebted  to  Hilton 
for  the  decided  advance  which  he  made  in  the  treatment  of  congestive 
and  inflammatory  affections  by  insisting  upon  this  principle  in  his 
celebrated  work  on  Rest  and  Pain,  which  every  young  practitioner 
should  read.  Aside  from  this  first  and  underlying  principle,  the  treat- 
ment must,  in  some  measure  at  least,  be  based  upon  the  time  at  which 
we  are  called  upon  to  treat  the  case.  If  seen  at  once,  before  exu- 
dation has  been  excessive  or  the  other  disturbances  marked,  we  may 
carry  out  a  certain  line  of  treatment  for  the  purpose  of  limiting  all 
these  unpleasant  features.  On  the  other  hand,  if  seen  late,  when 
exudation  has  been  copious  and  when  pain  and  other  disturbances  are 
due  to  its  presence,  a  distinctly  different  course  vnl\  be  adopted. 

Toward  the  end  first  mentioned — namely,  the  limitation  of  hyperaemia — ^we 
may  adopt  local  and  general  measures.  Local  measures  include  graduated  pres- 
sure, providing  this  be  not  intolerable  to  the  patient,  endeavoring  to  so  equalize 
pressure  that  outside  of  the  vessels  it  shall  equal  that  inside.  This  may  be  done 
oy  careful  bandaging,  extreme  care  being  taken  that  the  pressure  be  applied 
from  the  very  extremity  of  the  limb ;  otherwise,  passive  exudation  might  be 
augmented  and  gangrene  be  precipitated.  Elevation  of  a  limb  will  often  accom- 
plish much  the  same  purpose.  Cold,  which  is  in  effect  an  astringent  and  which 
tends  to  contract  blood-vessels,  is  another  measure  in  the  same  direction,  and  if 
applied  early  will  do  much  to  limit  the  degree  of  the  attack.  This  may  be 
applied  as  dry  or  moist  cold,  and  should  be  gradually  mitigated  as  the  congestion 
subsides.  It  acts  through  the  vasomotor  system,  ancl  is  a  measure  to  be  resorted 
to  with  some  caution.  An  eflScient  way  of  applying  dry  cold  can  be  extempor- 
ized by  a  few  yards  of  rubber  tubing,  held  in  place  by  wire  or  sewed  in^  place 
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to  a  piece  of  ckithj  through  which  a  »tre4im  of  cold  water  m  permitted  to  gently 
pa;»* 

Heat  is  another  efficient  means,  acting,  however,  in  a  rather  different  way. 
Heat  is  a  mettsure  to  be  employed  to  hftsten  the  disappearance  of  es:udation — 
in  other  wor*l»,  to  quicken  resorption,  which  it  does  hv  equalizing  blood-pres- 
fture,  dilatiriijj  the  capiHaries,  stimulating  the  lymphatic  current,  and  in  every 
way  heljdnjL^  to  clear  the  tin-^ues  of  that  which  has  left  the  bhtod-ves^eb. 

It  is  necessary  a Isc*,  ut  least  in  oxtrenie  cases,  to  emph>y  si mie  deter- 
gent or  clerivutive  irieusures,  whieli  iiiehule  hhod-ietiiny  as  one  not 
siiffieiently  resorted  to.  Wlieji  dojie  for  this  purpose,  <lepletion  should 
be  carrietl  out  at  the  area  invtilved  if  possible.  Tliis  may  be  dinie 
either  a^  venesection,  by  leeching  either  with  the  natural  or  the  arti- 
ficial leech,  or  l>y  a  series  of  minute  punctniTs  or  iju^isions,  which  give 
relief  to  tension,  jMninit  the  rapid  escaix^  of  fluid  exudate,  and  i\^Um 
save  tissues  from  tlie  disastrcms  elfeets  tif  stmngidatiiui.  In  some 
ca8e.s  of  deep-seated  congestions  these  measures  are  inapplieiddc,  and 
venej^ection  at  the  point  of  election — say  the  cephaHe  vein  in  the  arm 
— Diay  be  tV>llowcd  by  irreat  benefit.  Another  niethiKl  of  depletion  is 
by  afiministmtion  td'  cathartics,  such  intestinal  activity  being  stimu- 
lated as  shtdl  lead  to  eoi>ious  watery  evacuations.  The  sdincs  rank 
high  as  measures  directed  toward  this  end,  but  in  cniergency  much 
stronger  and  nnm?  drastic  drugs  may  be  administei-ed,  such  as  jalap, 
calomel,  elate ritmi,  etc.  Diaphoretics  and  diuretics  help  to  reduce 
temjKTature,  ami  in  some  degree  to  (h^pletc,  but  their  actiim  is  usually 
rIovv.  When  exudaiion  is  eonsidenilde  in  amount  and  confined  to  some 
one  of  the  iMHiy-cavities,  it  is  often  best  (*oml>ate<l,  if  at  all  oVistinatc, 
by  the  metluwl  of  ft^pirfftifm.  This  iiichidcs  any  suital)k^  suction  aji- 
paratn,s  l>y  which  the  iiuid  may  lie  withdniwn  through  a  s^nudl  needle 
or  cannula,  the  o|>eration  being  triHing  in  dithculty,  Init  oir*  to  be  pcr- 
fonncil  under  strictest  aseptic  prtx-itutions,  lest  infection  of  an  exudate 
alreatly  at  hand  be  jiermitted. 

Certain  individuals,  especially  the  neurotic,  will  need  more  or  less  anodyne, 
particuhirly  when  local  applications  fail  to  ^rive  relief,  Sonietimcii  a  small  dose 
of  morphia  adminiatered  hyoodermicaHy  will  act  like  made  in  making  efficient 
tho^e  measures  which  would  otherwise  he  inefficient.  In  little  children  also 
some  anodyne  or  hypnotic  wilt  he  of  great  service.  Under  al!  circumstances  it 
U  well  to  keep  the  lower  bowel  empty,  and  certain  elderly  iiulividiials  with  weak 
and  eDfe<:d>led  hcarti*  will  need  theMimulation  to  he  atibrded  by  digitalis,  quinine, 
and  alcohi>h  or  preferahly  by  strychnia  administered  suhcntaneously* 

In  cases  of  chronic  hypcneinia  and  its  cc»nsequent  hyiK^rpIasia!% 
(induration,  thickr^ning,  etc.)  there  is  no  €uje  measure  so  genemlly 
appHeable  and  effective  as  the  continned  nse  of  cold- water  dress- 
ings. These  are  genendly  spoken  of  as  "  cokl  wet  packs,"  and  may 
be  contintied — tM.»nstautly  *ir  intermittently— fi>r  numy  days. 

On  Atrophy  and  Hypertrophy,  and  the  Consequences  op 
Altered,  Diminished,  and  Perverted  Nutrition. 

As  a  consixjuence  td^  increase  of  nntritiiui  we  have  pHxluced  a  con- 
dition known  couimonly  as  bifpnirophif^  more  accurately  as  hi^perpla- 
tem.  HyiK^rtrophy  litendly  means  overgrowtlij  whereas  liy|>erphisia 
more  accurately  desiTtbes  that  whic-h  constitutes  hy|R'rtrophy— 
namely,  nnmerical  increase  of  constituent  cells.  Common  nsjige 
has  made  the  raort^    inaccurate    name  **  hyi)ertrophy  ^'  cover  nearly 
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all  tliese  conditions,  Htfpertroj/hf^  or  liy]R'rplasia  mrans  ettkirgenient 
of  a  part  or  of  an  organ  beyond  ifji  uftmii  fimif^y  and  as  the  result 
of  increasfd  finieuon  or  increased  notrition.  It  l.^  to  he  di^tin- 
giii.shed  from  [ih/aittLsm^  whu'h  means  inonJinate  enlargement  as 
the  result  cif  a  e4ingenitiil  tendenev  t»r  eundition,  HyjK*rtrophj  is — 
4     ,.,     .  ,     .     1  f  1.  ConiTOnsatorv  ; 

^        ^         \  L  r  rum  detieient  use. 


B.   Patholof/hal 


Local ; 
General  ; 
Senile 

nitah 


I    0,  Senile  ; 
[^  6.  Cougen 


A,  PhyBiological  Hypertrophy. — 1.  This  includes  many  of  the 
eonipensatory  eidargement*^  nf  an  organ  or  a  pirt  when  extni  work  is 
put  npon  it  owing  to  deticieuey  of  8ouie  other  firgan  or  pirt.  This  is 
8p4>ken  of  as  eompetnidfori^  enlargement.  Illustrative  examples  may 
be  8.een  in  the  heart,  whieh  heetunes 
larger  and  stnmger  when  tlie  bhirnl*  ^'*'*  ^* 

vesi^el  walls  are  iiiseased  and  their 
lumen  narrowed  or  when  otlier  ob- 
structions to  circulation  are  brought 
about ;  again,  in  enlargement  of  one 
kidney  after  extirpation  of  the  ofher^ 
or  uf  the  wall  of  the  stouiaeli  when 
the  pyhirus  is  const  rieted  or  ob- 
structed; again,  of  the  fibula  after 

Fig.  1.  ^ 


mi 


Congenital  hy|»ertroiiliy .  ^gairtiBm  of  one  ex- 
tremity LVlscIjcr)* 


Cciii>;c-niuil  ]iiyi»tnrti)>hy  :  lui^rtiiiti&m  *»f  both 
lower  extre'niitlej^  itu^x'  ul  Isr,  liracffrSiiD- 
diisky]  K 


weakening  or  more  or  les^s  destruction  of  the  tibia,  or  of  the  shaft 
of  any  hone  when  it  has  been  weakened  at  sonie  point  by  not  too 
acute  disease;  or, again,  of  the  walls  of  burt^^te  after  constant  friction* 
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2.  Tlie  be!?t  exanip!o>*  of  physiological  liypertrophy  owing  to  defi- 
cient use  an*  |H'Hiii[>.s  ^k-ou  in  sonip  of  the  lower  animals;  a^,  for 
instance,  in  the  teetlj  of  sutii  nxlents  as  Ix^avers  when  kept  in  cap- 
tivity and  prevented  from  natural  use. 

Fio.  3. 


Congenital  hj'pertrrjpby :  gigaDtUm  of  botb  lower  extrcmltlefl  (casG  of  Dr.  Gntefc  [Sandusky]). 

B*  Patholog'ioal  Hypertrophy. — 3,4.  Instances  of  this  are  everj'- 
where  and  every  day  to  he  met  in  the  results  <4'  so-ealletl  ehrotue 
ivjlammnfifntf  a  term  which  is  a  complete  misnomer  and  slionld  l>e 
expunged  from  text-honk  use,  S^Hcalled  chroni<'  inflammation  simply 
means  increase  of  nutrition  owing  tf*  a  certain  degree  of  liypenemia, 
which  may  have  been  profkiced  in  the  first  place  as  the  resiilt  of  trau- 
iiiatisni,  whieli  may  come  from  clicniical  irritants  cirtnilating  in  the 
fluids  of  the  part — as,  for  example,  uric  acid,  etc,^ — i>r  which  are 
brought  ahont  as  the  rcsnlt  of  p:rvcrte<l  trophic-nerve  influence. 
Instances  of  local  ]Kithological  hy[>ertropliy  may  be  seen  in  the 
thickene<l  periosteum  after  injury,  in  the  enlargement  of  a  phalanx 
known  as  the  *M>as<'hall  iingcr,"  and  in  num<Tons  r>ther  |>laccs ;  or 
they  may  lie  genend,  in  wliich  case  tticy  arc  Ijronght  about  nuiinly 
by  some  irritating  material  in  the  genend  circulation.  The  unknown 
jKJiHHi  of  syj)hilis  notoriously  provcikes  snch  nutritive  iiistnrbanccs. 

5.  SenUf  hifpertroiJiff  is  connected  with  nutritional  disturlianres 
characteristic  of  old  age,  as  to  whose  ivmote  rauses  we  arc  still  in  the 
dark.  Instiuices  of  senile  hyiwrtrophy,  however,  are  common,  par- 
ticularly in  the  prostates  of  elderly  men,  which  are  i[uitc  prone  to 
lujdergo  vexatious,  and  c%*en  vicious,  enlargement. 


B.  Pathological 
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6.  Of  congenital  hypertrophy  and  that  of  unknown  origin  we  see, 
for  instance,  examples  in  certain  rare  cases  of  hypertrophy  of  the 
breast,  in  leontiasis,  perhaps  even  in  acromegaly,  etc.;  and  these  are 
to  be  distinguished  from  gigantism,  because  in  most  instances  of  the 
former  type  the  hypertrophic  tendency  is  not  manifested  until  youth 
or  adult  life,  whereas  gigantism  is  a  condition  in  which  the  tendency 
was  apparently  manifested  even  before  the  birth  of  the  individual. 

Atrophy. 

Atrophy  implies  impaired  nutritimi,  and  means  diminution  in  the  size 
of  an  organ  or  part,  and  is  the  converse  of  hypertrophy.  It  is  neces- 
sary to  make  plain  that  in  atrophy  nutrition  is  only  impaired  and  not 
arrested,  since  complete  arrest  of  nutrition  means  necrosis — i.  e,  gan- 
grene.    It  may  be— 

;1.  From  Disuse  without  Disease ; 
2.  Biological  or  Developmental ; 
3.  Senile. 

4.  Result  of  Acute  Tissue-losses ; 

5.  Result  of  Phagocytic  Activity; 

6.  Result  of  Continuous  Pressure ; 

7.  Specific. 

A.  Physiologrical  Atrophy. — 1.  This  is  always  the  result  of 
disuse  or  impaired  function  from  any  cause.  Its  evidences  are  most 
quickly  seen  in  the  fatty  structures  and  muscles — /.  e,  in  the  soft 
parts.  It  is  true,  however,  even  of  the  bones,  or,  of  greater  inter- 
est, even  in  the  brain-cells.  We  see  evidences  of  it  also  in  minute 
organs;  as,  for  example,  in  the  digestive  glands  in  certain  cases 
where  diet  is  restricted.  Again,  we  see  it  in  the  diminution  of  the 
size  of  the  heart  after  hip -amputation,  less  being  required  of  that 
organ.     Again,  in  the  entire  structure  of  the  rectum  after  colostomy. 

2.  Examples  of  the  developmental  type  are  best  seen  in  the  natural 
disappearance  of  the  hypogastric  arteries,  the  ductus  arteriosus,  the 
vitelline  duct,  the  Wolffian  bodies,  and  in  the  various  generative  ducts 
(Gartner's,  etc.)  shortly  after  birth  of  the  human  individual.  We  see 
it  also  in  the  prostate  after  double  orchidectomy.  Equally  illustrative 
is  the  disappearance  of  the  tail  and  gills  of  the  tadpole,  the  eyes  of 
animals  living  in  caverns,  and,  in  a  general  way,  of  organs  which 
become  useless 'owing  to  a  different  environment. 

3.  Senile  atrophy  is  seen  equally  well  in  the  hair-follicles,  the  teeth, 
the  bones,  and  the  sexual  organs  of  elderly  people — in  fact,  in  all  their 
tissues,  even  in  the  brain. 

B.  Pathologrical  Atrophy. — 4.  Very  acute  atrophy  of  surrounding 
tissues  is  the  necessary  accompaniment  of  destruction  by  suppurative 
or  other  disturbances ;  that  is,  parts  disappear  by  absorption  which 
have  not  been  interfered  with  by  pyogenic  organisms.  So  complete 
may  atrophy  be  under  these  circumstances  as  to  cause  disablement  of 
an  organ  or  part.  This  kind  of  senile  disapj^earance  is  merely  an 
expression  of  phagocytic  activity,  although  not  now  a  question  of 
bacteria. 

5.  The  same  is  true  of  that  variety  spoken  of  above  as  biological 
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ar  df*relopinentaif  since  pliagcxiyten  nre  the  active  agents  in  producing 
the  <l].sij>|R^ardnec  of  the  tadpole's  tail- 

G.  A  more  j?1ow  funu  of  pnt!ioloji;ieal  atrophy  h  seen  in  the  (jnuhml 
fflj^appraranre  of  ti.s.^ue.s  in  the  riei^lihorliofx!  of  adxaneing  luniorH, 
enlarging  cysts,  etc.  This  is  pa-Imps  bnt  another  expression  of  atrf>- 
pliy  from  e^intiimous  pressure.  But  a  still  better  illustration  is  the 
atrophy  which  c^Jines  from  iunuobilization  nf  a  part  without  pressure. 
This  is  notorious  wlien  splints  or  m^thoptedie  ajT]»anitns  have  tu  be  lung 
kept  in  place,  Otiier  exatuples  of  slow  atrophy  frtim  these  e*intU- 
tjons  can  Ix^  seen  as  the  insult  of  tight  bandages  or  ill-fittiug  splints; 
again,  in  the  distortion  of  the  .skull  prmlueed  among  the  Flathead 
Indians  by  pressure,  in  the  Chinese  woman's  foot,  in  the  atrophy  i^f 
tlic  cr»rd  and  testicU^,  ns  well  as  of  other  soft  parts,  wliich  may  be 
pnKluctHl  l*y  the  jMid  of  a  truss ;  in  certain  jx>sture-defornuties ;  in  the 
{»£i raly sis  r>f  the  arm  kuowu  as '*'crntch  ]>andysis  "  even  after  inter- 
mittent pressure  upun  crutches;  in  the  deltoid  paralyzed  by  injury  to 
the  eireuuiHex  nerve  Ijv  the  dislwated  head  of  tlie  huuierns  ;  and  in 
the  distant  atrophy  of  liiubs  wliich  is  prinluced  by  pix-ssure  on  main 
trunks  of  vessels  or  nerves  from  any  of  the  above  causes.  These 
forms  of  atnipliy  are  closely  aUied  to  or  are  identical  with  that  which 
is  often  spnkt^i  *»f  as  absor|)tion,  but  tht^se  are  to  be  abruptly  distin- 
guished from  the  condition  known  as  uleemtion,  implying  such  lower- 
ing of  vital  resiatanee  as  to  jx^ruiit  of  infeetion.  Atrftphy  and  absor|> 
tion  contravene  the  jwssibility  of  infection  ;  uleemtion  always  iini>lies  it. 

7.  iS/xW/fc  forms  of  luithijbjgical  atropliy  are  largtdy  connectcnl  with 
di8turljant*es  in  tlie  central  nervous  system.  They  arc  often  sjH>kcn 
of  as  frofthontHrofit'.  Their  exact  meehauism  is  not  yet  nnderstiNKl, 
and  cases  may  be  confused  under  this  head  %vhose  remote  causes  are 
widelv  different.  Here  should  be  included^  f*»r  instance,  the  atrophy 
of  a  deep  bone  which  «x;eurs  after  extensive  burn  of  the  surface  ;  also 
that  peculiar  form  of  atn^jby  of  tissues  in  the  stnnip  winch  produces 
the  s^wcallcd  roittcffl  f<tifmj>.  These  eases  are  indeed  of  a  nu»rc  ecmi- 
plicated  character,  since  if  pressure*  be  removed  trmw  the  bone-eud, 
especially  in  young  fwi'ople,  tlie  bone  tends  to  grow  faster  than  it 
fthtudd^  while  the  soft  jxirts  dis4ipp<*ar,  portly  as  the  result  of  mere 
disuse  or  loss  of  function.  In  this  way  conicity  is  prmluccd,  whi(*h 
sometimes  calls  for  snl)se<]uent  reamputatii>n.  Under  this  heail  might 
al.S4j  be  included  the  s(Ke'alled  ^^tropliic  inffamniatiou  *'  (ruisnomer)  ut' 
i^ome  writers,  such,  for  exauiple,  as  ulceration  fif  tite  cornea  after 
division  of  the  trigc minus.  The  geuend  subject  of  fiirophtp  eioitf/fi- 
tion  aim  belongs  liere,  referring  to  the  tact  that  as  a  result  of  disuse, 
or  sometimes  of  active  disease,  the  bones,  wliile  showing  atrophic 
changes  in  other  resjx*cts,  actually  incn^ase  in  length.  Slmidd  such 
incrt^ase  iwcur  in  one  bone  of  those  purtituis  of  the  limbs  which  are 
fttipplicd  with  two,  the  result  would  be  posturcHleformity  and  dis|dftee- 
nicnt  of  the  terminal  portion* 

I  Treatment. — ^Hy))c*rtrophy  may  sometimes  call  for  retluction  by 
i>j>erative  measures.  Atrophy,  on  the  other  hand,  calls  for  stimula- 
tion of  nutrition  in  the  aifeeted  ]>arts  liy  massjige,  electricity,  cold 
dondiing,  exercise,  deep  injections  of  strj'chmaj  etc,  after  removal  of 
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CHAPTER  II. 

SURGICAL  PATHOLOGY  OF  THE  BLOOD. 

By  Roswell  Park,  M.  D. 


The  part  played  by  the  constituent  elements  of  the  blood  in 
inflammation,  suppuration,  and  other  still  more  disastrous  conditions 
is  so  ereat  and  so  important  that,  before  proceeding  to  discussion  of 
these  lesions,  it  seems  necessary  to  set  forth  a  resume  of  facts  illus- 
trating the  importance  of  accurate  knowledge  concerning  this  most 
important  fluid. 

Thrombosis. 

Thrombosis  is  a  term  applied  to  the  formation  of  a  thrombus — i.  e. 
a  clot  within  the  cax-itj'  of  the  heart  or  one  of  the  blood-vessels — the 
term  being  limited  to  coagulation  of  blood  within  these  natural  ca\'i- 
ties,  and  >rithout  specifying  the  exciting  cause  of  the  same.  A  clot 
so  formed  is  called  a  thrombus.  To  be  accurate,  a  distinction  should 
be  made  between  a  thrombus,  which  is  always  caused  before  death^-or, 
rather,  during  life — and  the  clot,  which  is  essentially  a  post-mortem 
affiiir.  Our  application,  then,  of  the  terms  "thrombosis"  and 
"  thrombus  "  refers  solely  to  that  which  takes  place  during  life.  In 
Older  to  appreciate  the  conditions  which  lead  to  thrombosis  it  is  neces- 
sary to  fully  appreciate  the  reciprocal  conditions  which  must  normally 
be  maintained  between  the  circulating  blood  and  the  walls  of  the  ves- 
seh  in  which  it  flows.  Fluidity  of  blood  depends  always  upon  integ- 
rity of  the  vessel-wall.  So  long  as  its  lining  membrane  be  absolutely 
ondLfturbed  and  normal,  blood  will  never  coagulate  within  it,  and  the 
ooiy  thrombi  that  may  be  met  within  it  are  those  which  are  propa- 
IB»ted  from  a  distance.  Coagulation  of  blood  is  for  the  most  part 
arismated  with  the  peculiar  properties  of  fibrin.  Fibrin,  it  is  now 
wM  established,  is  produced  by  the  union  of  two  substances,  known 
ai»  jibrinofffn  and  paraglobulin^  which  union  takes  place  as  the  result 
rf  the  actiWty  of  the  so-called  fibrin-ferment.  The  fibrinogen  is 
«>f*lioarily  kept  in  solution  in  the  blood-serum ;  all  of  the  fibrin-fer- 
m^ftki,  aod  at  least  the  greater  part  of  the  paraglobulin,  are  contained 
wriin  th^  colorless  blood-corpuscles,  by  whose  disintegration  they 
*r^  reUa-i^d.  Consequently,  so  long  as  nothing  happens  to  the  leu- 
<V;i*-r>^.  f-yjdgulation  cannot  occur.  It  seems  to  be  one  of  the  peculiar 
tt<i'r,''j^^  *fi  the  endothelial  lining  of  vessels  to  restniin  this  very  dis- 
I^Tg^y^rh^.  Even  wh^^n  small  quantities  of  fibrin-ferment  are  intro- 
iwi'v^i  fr/cn  without,  this  membrane  seems  to  have  the  power  of  ren- 
^r-.^  ;•  iQ(«r&i»?nt,  and  large  quantities  intRxiuced  at  once  are 
ii*?*^*-^.-^  'jf  artincLally  pnxluce  o<xigulation  in  this  >\'ay.  Physiolog- 
j*it.  x^'^^.'-f  'A  va.'^yjLar  walls,  therefore,  is  inimiail  to  thrombosis. 
^  *!>«>, — TT**r  rjn*i»: riving  «jyn/x*-  of  all  thrombi  is,  then,  alteration 
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of  the  endotheUum.  In  oonsequenoe,  when  it  is  desirable  to  produce 
coagolation  artificially  advantage  may  be  taken  of  this  &icit,  and  me- 
chanical injury  to  the  veBsel-walls  may  be  quickly  followed  by  the 
desired  results.  Advantage  is  also  taken  of  tms  fact  in  surgery,  espe- 
cially in  certain  methods  of  treating  aneuriismy  by  rude  handling,  oy 
neemin^y  by  the  introduction  of  horse-hairs,  fine  wires,  etc 

Whue  such  endothelial  lesions  are  essential,  there  are,  neverthe- 
less, numerous  other  accessory  causes  which  must  here  be  mentioned. 
These  comprise— 

A.  The  presenee  ofjweign  bodies,  as,  for  example,  needles,  booklets 
of  echinococci,  parasites,  particles  of  tumors,  frsffments  from  the 
heart-valves,  ana,  most  of  all,  that  which  is  essentially  a  foreL^  body, 
a  clot  which  has  come  from  some  other  point.  Around  such  foreign 
particles,  by  the  way,  will  quickly  group  themselves  a  relatively  laj^ 
number  of  other  leucocytes,  affording  thus  another  example  of  phago- 
cytosis, soon  to  be  described.  Mere  slowing  of  blood-stream  without 
some  such  mechanical  irritation  is  not  sufficient  to  produce  coagulation. 
If,  for  instance,  a  section  of  vein  be  isolated  between  two  ligatures, 
the  ligation  being  aseptically  done  and  the  surroundings  of  the  vein- 
wall  disturbed  as  little  as  possible,  the  blood  thus  shut  up  within  the 
vein  remains  fluid  indefinitely.  If,  however,  the  vessel-wall  be  sepa- 
rated from  its  surroundings,  so  that  its  nourishment  is  compromised, 
the  contained  fluid  quickly  coagulates. 

B.  NecroeUsy  gangrene,  etc.  lead  to  quick  involvement  of  the  endo- 
thelium of  the  vessels  contained  within  the  involved  part,  and  conse- 
quently quickly  to  coagulation  of  the  blood  which  they  contain. 

CI  Temperature  has  also  an  influence  in  the  same  direction,  and 
extremes  in  either  direction,  or  drying  of  vessels  which  may  happen 
to  be  exposed  to  the  air  for  some  time,  leads  to  the  same  results. 

D,  Inflamtnatory  and  degenerative  proeesaea  occurring  in  and  about 
the  vessel-walls  tend  always  to  produce  coagulation.  This  is  well 
seen  in  the  influence  exerted  by  the  so-called  atheromatous  ulcers — L  e. 
the  degeneration  of  certain  areas  in  the  walls  of  large  vessels. 

E.  iEcro-organisms  and  their  produets  are  perhaps  the  most  fre- 
quently effective  of  all  the  accessory  causes  of  tnrombosis.  In  other 
words,  in  all  the  surgical  infectious  diseases  we  may  expect  to  find 
more  or  less,  sometimes  extensive,  thrombosis  in  the  vessels  of  the 
affected  part.  This  may  so  far  shut  off  circulation  as  to  lead  to  gan- 
grene, which  may  be  local  or  may  terminate  the  life  of  the  patient. 

Also,  in  some  of  the  infectious  diseases  not  ordinarily  considered  surgical 
we  see  similar  conditions,  and  thrombosis  is  not  an  infrequent  sequel  of  the  puer- 
peral condition,  typhoid  fever,  etc.  The  condition  is  also  well  marked  in  certain 
cases  of  infectious  endocarditis,  which  is  verv  often  followed  by  thrombosis  and 
pysemia  as  a  complication,  the  latter  being  due  to  the  septic  character  of  the 
micro-organisms  at  fault. 

Thrombi  are  classified  as — 

1.  Primary ;  and 

2.  Propagated. 

The  primary  thrombus  is  one  which  has  originated  at  the  spot 
where  it  has  been  first  produced,  and  is  usually  coextensive  with  its 
cause.   The  propagated  thrombus  may  be  one  which  has  been  carried  to 
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a  considerable  distance,  and  is  met  \\\t\\  at  a  point  widely  different  from 
that  where  it  originated,  or  one  which  has  extended  along  the  vascular 
channel  in  which  it  was  first  formed,  but  far  beyond  the  limits  of  its 
prime  cause.  When  a  thrombus  attaches  itself  to  a  part  of  the  vessel- 
wall  it  is  called  parietal  or  valvular y  because  it  does  not  completely 
occlude  the  vessel ;  when  it  involves  the  entire  circumference  of  the 
vessel,  but  does  not  completely  occlude  it,  it  is  spoken  of  as  annular. 
The  obstructive  thrombus  is  that  which  completely  fills  a  given  vessel 
and  shuts  off  all  circulation  through  it. 

The  propagated  thrombus  extends  usually  in  both  directions,  and 
always  much  farther  in  veins  than  in  arteries.  Thus,  thrombi  may  be  met 
with  extending  from  the  ankles  even  into  the  inferior  vena  cava.  The 
venous  valves,  which,  on  the  one  hand,  may  excite  coagulation,  on  the 
other  hand  tend  to  fix  the  coagula  more  firmly  in  their  place.  In  arte- 
ries thrombi  usually  extend  finally  to  the  first  collateral  channel  on 
the  cardiac  side,  but  occasionally  they  extend  farther.  The  cause  of 
a  primary  thrombus  is  to  be  sought  for  at  tlie  site  of  its  lodgement  ;  the 
cause  of  propagated  thrombi  is  often  to  be  met  with  at  wide  distance 
from  the  effect. 


Tlirombosis  is,  again,  to  be  spoken  of  i 

a.  Marasniic; 

b.  Mechanical  or  traumatic  ; 

c.  Infective, 

a.  The  marasmic  forms  are  due  to  essential  alterations  in  the  constituents  of 
the  blood,  which  for  the  most  part  are  due  to  starvation  or  wasting  disease. 
Marasmic  thrombi  seldom  ^ive  rise  to  serious  disturbance  during  life  until  the 
condition  is  so  complex  ana  serious  that  the  patient  is  at  death's  door.  Po«>t* 
mortem  evidences  of  marasmic  thrombi,  however,  are  often  found,  and  yet  have 
but  little  surgical  significance.  They  are  seen  perhaps  as  often  in  the  cranial 
sinuses  as  anywhere. 

b.  Thrombi  of  mechanical  or  traumatic  origin  are  those,  for  instance,  which 
are  due  to  the  i)re8ence  of  foreign  bodies,  to  stagnation  of  blood  as  the  result  of 
ischsemia  or  local  ansemia,  to  compression  by  tumors,  etc. 

c.  Infective  thrombi  are  those  distinctly  due  to  the  injurious  effects  of  micro- 
organisms, and  are  those  mainly  concerned  in  the  various  manifestations  of 
sepsis  which  are  of  such  interest  to  surgeons.     (  Vide  Plate  II.  Fig.  2.) 

While  the  ordinary  evidences  of  thrombosis  are  most  often  looked 
for  in  the  veins  of  the  extremities,  in  the  lungs,  and  in  the  cranial 
sinuses,  it  must  not  be  forgotten  that  thrombosis  may  occur  equally 
easily  in  the  portal  system  of  vessels ;  in  which  case  we  find  the  most 
marked  expressions  in  this  system  and  in  the  liver.  In  cases  also  of 
pytemia  proceeding  from  lesions  in  the  rectum  or  in  the  bowels  we  get 
our  first  evidences  of  infection,  abscess,  etc.,  in  the  liver,  and  not  in 
the  lungs,  to  which  point  infective  thrombi  from  other  sources  are 
promptly  carried. 

Thrombi,  as  such,  are  classified  and  s}X)ken  of  as — 

A.  Fibrinous  thrombi,  composed  princijjjdly  of  fibrin  with  its 
marked  cohesive  projK^rties,  and  attiiching  themselves  firmly  to  vas- 
cular walls. 

B.  Hcematoblastic  or  globulin  thrombi.  By  many  recent  investiga- 
tors these  are  supposed  to  be  in  some  obscure  way  connected  with  the 
activities  of  the  third  corpuscular  element  of  the  blood. 

C.  White  or  leucoeytic  thrombi.     These  are  composed  for  the  most 
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part  of  the  white  corpuscles,  which  have  attached  themselves  to  the 
surface  of  the  vessel-wall,  especially  where  circumstances  favor,  as  at 
the  point  of  division  of  a  vessel,  or  where  a  sudden  curve  leads  to 
stagnation  of  the  current.  This  form  is  relatively  rare ;  is  most  com- 
mon in  cases  of  leucsemia,  in  which  the  capillaries  of  the  mucous  mem- 
brane, especially  of  the  intestines  and  nose,  are  filled  with  them  and 
made  to  resemble  white  streaks.  They  occur  also  in  the  rear  of  cer- 
tain emboli  when  the  section  of  the  occluded  vessel  Ixjhind  them  is  very 
short ;  also  behind  venous  valves,  in  the  spiices  between  the  columns 
of  the  heart,  and  in  the  sheltered  cavities  which  form  in  connection 
with  aneurisms  and  varices.  It  is  said  that  they  also  form  in  slowly- 
circulating  blood  as  free  thrombi. 

D.  Red  blood-earpuHcle  or  hwmatostatic  thrombi.  This  is  a  genuine 
stagnation  form,  to  which  removal  of  blood-serum  from  the  area  in- 
volved is  a  contributing  factor.  It  takes  place  also  when  pressure  is 
exercised  on  the  red  corpuscles.  White  coqjuscles  which  are  entangled 
>>'ith  the  red  usually  lose  their  identity.  The  best  examples  of  this 
form  are  seen  in  those  regions  where  a  good-sized  vascular  area  is 
shut  off,  as,  for  example,  at  the  ligature  of  a  vein  of  some  size.  Under 
these  circumstances  tne  arteries  are  dilated,  and  the  collateral  circula- 
tion usually  takes  away  the  overflow.  AH  the  so-called  ischsemic 
conditions  depending  upon  arterial  contraction  can  cause  stagnation 
thrombi  if  they  occur  in  a  region  whose  veins  are  enlarged  and  well 
filled.  Lessening  of  venous  flow  is  always  accompanied  by  increase 
of  vascular  pressure,  and  this  determines  increase  of  exudation,  and 
usually  oedema.  Very  typical  forms  are  met  with  in  senile  gangrene, 
also  after  contusions  and  various  injuries.  Propagation  of  such 
thrombi  along  the  arteries  is  often  noted.  Small  thrombi  also  be- 
long here,  resulting  from  venous  stasis  combined  witli  liemorrhage, 
and  such  (K'cur  about  tlie  constriction  in  certain  cases  of  strangulated 
hernia,  and  lead  to  the  so-called  hemorrhagic!  tJ^angrene.  This  dis;is- 
ter,  however,  is  by  no  means  the  necessary  result  of  these  thrombi. 

E.  The  mixed  fhromhi,  or  thromhl  in  Idijvrs,  These  layers  are 
formed  by  deposition  at  different  times  of  the  solid  material  of  tlxe 
blo<Kl,  which  layers  are  not  necessjirily  duplicates  of  one  another. 
Moreover,  if  considerable  intervals  of  time  ela])se  between  layer-forma- 
tions, the  older  will  have  time  to  undergo  marked  changes,  usually  in 
the  direction  of  ccmdensiition  and  organization.  This  kind  of  lamina- 
tion of  thrombi  is  seen  most  often  in  dealing  with  aneurisms  and  hjema- 
tomata,  concentric  dejM)sits  having  taken  place  at  various  intervals. 

Of  all  the  thrombi  met  with  in  the  IxkIv,  the  mixed  and  the  white 
forms  are  the  most  common.  All  of  these  are  to  be  carefully  di-nfin- 
ffui^^hed  from  pod-mortem  cloti<.  These?  latter  are  moist,  glistening, 
elastic,  with  smooth  surface  and  showing  no  evidence  of  other  change. 
Thrombi,  on  the  contrary,  are  dryer  and  more  coni[)act,  and,  if  they 
have  attiiined  any  age,  are  more  or  less  laminated  or  at  least  stratified. 
If  from  a  thrombus  which  has  attained  some  age  a  piece  be  torn  off, 
it  terminates  in  an  almost  stair-like  extremity  (Cohnheini),  due  to  its 
stratification. 

T/tromhi  (dfio  jmm  through  L-ertnin  mctiunorphoHVH  which  must  be 
mentioned  : 
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A.  Decolorizai  if  tit, -^Thh  is  noted  piitiLnilarlv  in  the  red  thmmbi^ 
iukI  i^i  due  to  disiiitegnitiiin  of  the  itnl  eorpui^'les,  their  coloring  mut- 
ter being  diifiise*!  jyid  reH*rlx*d  or  tnuisfunned  into  hiematoidiii.  It 
woulti  b<*  a  nnstake,  lunvever,  to  snpjm.st^  that  all  light-eolored  tlirunibi 
lire  tiio^?e  whieh,  <iriginally  red,  have  been  deeoloriztHl,  The  possi- 
bility of  white  thnnnlii   must   be  always  ivniend>ert*d. 

B.  OrrifUihaftoii. — Tliis  is  tlie  result  ni'  time,  and  means  a  meta- 
morphosis int^j  solid  vaseular  eornieetive  tissue*  Newly-formed 
minute  vascular  looj>s  project  from  tlie  vasa  vasoriun  into  the  throm- 
bus, and  it  becomes  thus  vascnlarizecl,  while  the  completion  of  the 
organisation  is  due,  ft>r  the  most  jmrt,  to  spindle-c*elled  connective 
tissue,  which  is  formed  by  wandering  cells  that  penetrate  into  the 
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Ot§KDiisiilion  (if  tItmmbuM  (Ix-iultei :  tt',  vaaa  vasonim  aOII  (i|n'n ;  m,  racclia  rkh  in  miiscle- 
ct»ll»;  /,  lnUina;X  fibru-vuflvtijAr  tissue;  ne,  n^iw  i'ii|»illudt's ;  /ir,  new  iirteriolt*, 

thrf>mbuH  fnmi  wittiout.  This  gives  the  oi^nizt^ti  thn>mbns  a  certain 
resL'Tu  Ida  lice  to  a  sprmgr,  and  makes  the  original  vein  resemble  a 
cranial  sinus,  since  its  interinr  is  spanned  by  liands  of  ciuincctive 
tissue.  TyjMcal  illustratious  of  this  kinil  are  seen,  for  instance,  where 
the  iliac  veins  join  to  form  the  inferior  cava,  l>y  which  a  certain 
amount  of  obstruction  to  venous  return  is  prfKlnced  w^ithont  its  Ix'ing 
total.  The  length  of  time  reqiiiiTd  for  these  changes  is  indefinite. 
Thev  begin,  however,  within  a  short  time  after  ligatniv  of  a  vein,  and 
pnx'tHMl  witli  a  rajHility  varying  arconli ug  to  cireunistances. 

C  (hfrffinftifnt. — (alt'ium  salts  aiv  fK^casionally  deposited  in 
thrombi,  usually  not  until  they  have  im<lergonc  considendile  contrae- 
tiou  and  altemtion  ;  as  the  result  (d'  which  we  liave  formation  of 
small  masses,  essentially  mimite  mlcidi,  to  whicli  the  name  of  pfiichn- 
ftfhft  has  lici'n  given.  These  ])hl^'boliths  are  not  infre*picntly  foniid  in 
more  or  less  ocrbidrd  and  inu<-h  dfstriMhHl  varicose  veins  of  the  ex- 
tremities. Their  fbrmatinu  i>  favorable  In  this  reganlj  that  they  pro- 
hibit the  occurrence  of  softening. 
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D.  Softemnf/. — Thi><  i:^  the  most  serious  tcrjiiination  of  the  throm- 
botic accident,  and  is,  for  the  mo^t  port,  due  to  the  agency  of  infecting 
organisms,  A  non*infcctiaiis  ibriii  is,  however,  re<^>giiized,  by  which 
thei^  is  a  metamorphosis  of  original  ch>t  into  an  fvily  or  pidpy  fluid, 
usually  dark  colored,  but  in  the  white  thrombi  often  yellowish- white, 
reminding  one  crudely  of  pus.  Tlie  discovery  of  such  material  under 
the:^  circumstances^  has  led  in  time  ]>ast  to  the  sup[K>sitlon  tluit  pus, 
as  such,  was  found  floating  in  the  bhK»d — a  condition  that  does  not 
exist  undcnauy  except  most  cstmonliuary  circumstances.  It  is  with 
infection  of  thrombi  and  consequent  softening,  however,  that  aurgeouj* 
have  nif>st  to  deiil,  and  the  paramount  imixrrtanec  to  tliem  of  guch 
di^turl>anees  m  emphasized  in  tlios*'  {mges  dealing  with  pyjemia* 

A  closely -allied  topic  to  tliat  al>nve  eoni^ideretl  is  the  subject  of 
tbrombo-phlebitiB,  This  me4ins,  in  effect,  inflammation  of  one  or 
ra^ire  veins,  wiiich  h  directly  due  to  the  pn^sence  therein  of  thrombi. 
Such  a  condition  is,  in  its  strict  sensc^  an  inflammation^  since  it  ia 
always  an  infectious  process.  If  in  tlie  veins  of  a  non-infected  region 
simple  thrombi  form,  they  may  lie  *»eeluded  by  organization  of  the 
included  masses,  but  such  a  pnicess  never  extends  beyond  the  imme- 
diate area  involved.  On  the  other  hand,  if  the  nrocess  be  essentially 
an  infectious  one,  either  from  without  or  from  within,  then  both  ves- 
sel and  its  contained  thn>mbi  suctnmib  completely  to  the  infectious 
process,  which  is  also  essentially  a  spreading  one  ;  and  this  is  limited 
only  by  mcehanic^il  barriers,  by  conservative  suppuration,  or  often 
only  by  the  lite  of  the  individuah  Excellent  examples  of  thrombo- 
phlebitis are  seen  in  the  involved  uterine  sinuses  in  eases  of  pueri>eral 
eepticGBmia,  and  in  the  cranial  ainiises  after  infected  eonipcKind  frac- 
tures, or  particularly  after  disease  originating  in  the  middle  ear  lias 
extended  to  them. 

Thrombophlebitis  is  essentially  a  surgical  condUion,  terminating 
favorably  occasionally  by  suppuration  and  spontaneous  evacuation, 
but  calling  loudly  for  surgical  intervention  whenever  it  can  be  recog- 
nized and  the  parts  are  accessible.  The  principles  of  treatment  of 
these  conditions  are  positive  and  unmistakable.  They  comprise 
evacuation  of  the  infective  material  and  disinfection  of  the  involved 
cavities  and  tissues.  Thus,  in  sinus-phlebitis — i.  e.  thrombo-phlebitis 
of  the  cavernous  sinus — it  has  been  made  practicable  not  only  to  open 
the  sinus  in  the  mastoid  region,  but  to  expose  the  jugular  vein  in  the 
neck,  to  ligate  it,  and  to  wash  through  from  one  opening  to  the  other, 
effectually  getting  rid  in  this  way  of  a  long  mass  of  infected  throm- 
bus. By  such  bold  and  radical  measures  only  may  life  be  saved  in 
many  of  these  instances. 

Embolism. 

Embolism  means  the  transportation  of  any  material  by  which  a 
blood-vessel  can  be  occluded  or  plugged  from  some  one  point  in  the 
vascular  system  to  some  other  point.  The  underlying  idea  is  that  of 
transportation  or  carriage.  An  embolus  is  anything  so  transported, 
without  implying  its  exact  character.  The  name  is  even  applied  to 
so  insubstantial  an  affair  as  a  minute  bubble  of  air,  which,  however, 


38  SURGICAL  PATHOLOGY. 

in  a  tube  containing  a  circulating  fluid  is  a  possible  source  of  consid- 
erable disturbance.  A  single  bubble  thus  carried  would,  by  itself,  be  a 
trifling  aifair,  but  when  numerous  bubbles  are  thus  transported  the 
result  is  such  local  disturbance  as  may  lead  to  loss  of  function. 
Thus,  air-embolmn,  so  called,  may  provoke  profound,  even  fatal, 
disturbances,  as,  when  ^vith  the  returning  blood-stream  through  the 
cranial  sinuses  or  one  of  the  large  veins  in  the  neck  when  opened  by 
accident  or  operation,  air  is  sucked  in,  it  is  carried  to  the  right  side  of 
the  heart,  whose  action  is  perhaps  completely  perverted  because  of  the 
new  and  strange  substance  which  thus  enters  it,  so  different  from  that 
for  which  its  lining  membrane  is  prepared  and  to  which  it  reacts.  The 
entrance  of  air  into  vdns,  which  constitutes  in  effect  air-embolism,  has 
been  in  time  past  a  bugbear  to  surgeons,  but  nevertheless  is  a  source 
of  probable  danger  when  large  venous  trunks  in  proximity  to  the  heart 
are  thus  exposed.  Air-embolism  is  certainly  a  rarity.  On  the  other 
hand,  those  substances  which  figure  most  often  as  emboli  are  vegeta- 
tions from  the  valves  of  the  heart ;  drops  of  fat ;  fragmefnts  of  tumors  ; 
pieces  of  softened  and  disintegrated  thrombi ;  foreign  bodies,  as  booklets 
of  echinococcus  cysts ;  and,  perhaps  most  often  of  all,  the  micro-or- 
ganimas  clinging  to  some  minute  fragment  of  thrombus  which  has 
been  dislodged.  Embolism  is  also  produced  experimentally  by  the 
artificial  introduction  into  the  circulating  blood  of  cinnabar  or  small 
particles  of  pith  or  other  material.  Emboli  differ  in  size,  from  the 
smallest  appreciable  up  to  the  largest,  which  may  be  met  with  in  the 
larger  venous  trunks.  They  are  dislodged  from  their  primary  site 
sometimes  by  accident,  as  by  rude  manipulation,  injurj^,  etc.;  some- 
times by  undue  cardial*  activity,  as  when  detached  from  a  valve- wall ; 
sometimes  by  the  process  of  softening  of  thrombus  and  a  subsequent 
introduction  into  the  blood-stream  as  a  result  of  some  trifling  motion  ; 
or  even  by  spontaneous  processes.  Emboli  also  differ  in  numbers  ac- 
cording to  the  nature  of  the  primarj'  lesion.  In  c^ses  of  so-called 
fat-embolism  fluidified  fat  is  taken  into  the  returning  blood-stream, 
carried  to  the  heart,  churned  up  with  the  contained  blood,  and  distrib- 
uted to  the  lungs  in  such  a  way  that  myriads  of  minute  fat-masses 
are  distributed  tliroughout  the  capillaries  of  the  lungs,  and  free  circu- 
lation of  blood  through  them  thereby  impeded. 

AV^hatever  may  be  the  character  of  the  embolus  in  a  given  case,  given  its 
origin,  its  direction  and  course  can  be  predicated  up  to  at  least  a  certain  point. 
The  embolus  which  springs  from  the  left  side  of  the  heart  will  always  be  swept 
into  the  aorta,  but,  so  far  as  known,  it  is  accident  alone  which  determines 
whether  it  shall  be  diverted  into  one  of  the  main  arterial  trunks  which  spring 
from  the  aortic  arch,  or  whether  it  shall  be  carried  down  to  be  sent  out  through 
one  of  the  lower  aortic  branches.  On  the  other  hand,  the  embolus  which  is 
produced  as  the  result  of  a  thrombus  in  the  portal  system  is  surely  first  lodged 
m  the  liver,  while  that  coming  from  any  one  of  the  general  systemic  veins  is 
first  carried  to  the  right  side  of  the  heart,  and  then  to  some  branch  of  the  pul- 
monary artery,  and  embolism  of  the  lung  is  the  consequence.  Whether,  now, 
from  the  lung  there  shall  emanate  further  disturbance  of  the  same  character 
will  depend  upon  the  source  and  nature  of  the  embolus  in  question.  If  it  have 
come  from  an  infected  thrombus,  it  will  be  sure  to  set  up  within  the  lung  dis- 
turbance similar  to  that  where  it  originated ;  the  conseauence  of  which  will  be 
coagulation-necrosis  and  thrombosis  in  the  area  involved,  with  repetition  of  the 
original  condition  and  likelihood  of  repetition  of  the  original  accident.  Let, 
now,  a  thrombus  come  from  this  secondary  focus  in  the  lung :  it  returns  with 
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blood  by  the  pulmonary  vein  to  the  left  side  of  the  heart,  whence  it  may  be 
distributed  to  any  point  in  the  entire  arterial  system,  this  point,  again,  being 
determined  apparently  by  accident.  Septic  thrombi,  if  they  occur  at  all,  are 
practically  multiple  and  usually  exceedingly  numerous ;  and  so,  if  the  embolism 
partake  of  this  septic  character,  we  may  be  sure  that  a  crop  of  septic  emboli  has 
been  distributed,  rather  than  one  embolus.  In  each  instance,  however,  there  will 
again  be  a  repetition  of  the  original  condition ;  and  it  is  by  these  means  that 
so-called  metastatic  foci,  either  of  cancer  or  of  septic  infection,  are  produced. 
The  term  metoitoiis,  therefore,  is  indistinguishable  from  a  consideration  of  em- 
bolism, and  its  fundamental  significance  m  surgical  terminology  is  that  of  tram- 
portcUwn  of  some  injurious  material.  It  will  be  readilv  appreciated  that  after 
entrance  into  the  arterial  current  a  given  embolus  will  be  checked  only  when 
it  has  entered  an  artery  whose  lumen  is  too  small  to  permit  its  passage  without 
greater  pressure  than  that  at  the  time  existing  in  the  blood-vessel. 

It  will  thus  be  seen  that  the  relations  between  thrombosis  and 
embolism  are  most  intimate,  but  that  either  one  may  occur  mthout 
the  occurrence  of  the  other. 

As  the  resxdt  of  the  combined  or  single  condition  we  may  have — 

1.  Temporary  occlusive  effects,  which  are  later  atoned  for  by  the 
collateral  circulation.  This  is  possible  in  any  given  case,  except 
when  the  artery  involved  is  one  of  those  known  as  terminal.  In 
this  instance  the  condition  of  the  parts  supplied  by  said  vessels  is 
hopelessly  compromised.  The  best  examples  of  this  are  seen  proba- 
bly in  the  brain,  where  the  arrangement  of  vessels  is  peculiar,  and 
where  an  area  which  is  thus  shut  off  remains  condemned  to  a  mini- 
mum of  blooil-supply  which  shall  be  insufficient  for  perfection  of 
function,  and  often  so  slight  as  to  be  followed  by  degeneration,  etc. 
In  other  words,  the  question  always  is  whether  there  is  beyond  the 
plug  and  between  it  and  the  capillaries  a  sufficient  arterial  anastomo- 
sis with  the  obstructed  vessel.  If  not,  aside  from  the  enforced  anae- 
mia of  the  affected  region,  the  occluded  vessel  becomes  filled  with 
thrombus,  while,  if  the  individual  live  lon^  enough,  there  will  arise 
in  advance  of  it  cither  uneomplieatcHl  necrosis  or  a  necrosis  ass(K*iated 
with  engorgement,  leading  to  that  deserilx'd  below  as  hemorrhagic  in- 
farction. 

2.  Infarct,  which  refers  to  tlie  area  of  tissue,  usually  conical  in 
outline,  representing  so  much  as  is  sluit  off  from  blood-supply  ]>y  the 
(K*clusion  of  the  artery  supplying  that  region.  In  this  case  the  apex 
of  the  cone  corresponds  to  the  location  of  tlie  embolus,  the  base  of 
the  same  to  the  surface  supplied  ])v  the  terminal  ramifications  of  the 
obstructed  vessel.  Infarcts  are  divided  into  the  (incvmic — which  is 
practically  the  condition  already  described — and  the  hetnorrhagic, 
which  is  the  usual  sequel  of  coagulation-necrosis  in  front  of  the 
arterial  })lug.  Such  infarcts  are  often  visible  to  the  naked  eye, 
and  occasionally  involve  areas  of  considerable  size.  The  so-called 
hemorrhagic  character  is  given  to  them  l)v  the  reflux  of  blcHKl 
which  takes  place  from  the  contiguous  capillaries  or  arterioles,  in- 
sufficient for  continuance  of  function,  hut  with  sufficient  vIh  a  tvrgo 
to  escape  from  vessel-walls  already  weakened  ])v  coagulation-necro- 
sis, and  to  constitute  in  effect  a  truly  hemorrhagic  lesion.  The 
most  pronouncedly  hemorrhagic  infarcts  are  met  with  in  the  lungs. 
In  lesser  degree  they  are  ^i'ini  in  the  spleen  and  kidncn's,  though 
most  of  the  infarcts  met  with  here  are  of  the  anieniic  variety. 
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Coagulation-necrosis  is,  however,  not  the  most  serious  sequel  to 
infarct ;  but  when  embolism  involves  the  popliteal  artery,  for  instance, 
it  may  be  followed  by  gangrene  of  the  foot  and  leg.  Gangrene  of  the 
lung  or  of  other  tissues  may  also  occur  even  if  the  original  embolus 
be  not  septic,  since  large  areas  thus  shut  off  receive  a  blood-supply 
insufficient  for  the  barest  needs  of  nourishment,  and,  tissue-resistance 
thus  lowered,  infection  becomes  easy,  so  that  moist,  septic  gangrene 
may  be  the  result  of  an  original  non-septic  lesion. 

Embolism,  then,  is  ordinarily  a  most  undesirable  condition.  Yet 
in  rare  instances  we  take  advantage  of  its  possibilities  and  endeavor 
deliberately  to  provoke  it,  practically  for  the  same  purposes  that  we 
endeavor  to  provoke  thrombosis — i.  e.  for  the  cure  of  aneurism 
mainly. 

Inasmuch  as  an  aneurism  is  always  lined  by  laminated  thrombi,  it  has  been 
suggested  to  cause  the  detachment  of  some  particle  of  this  material  by  forcible 
manipulation,  hoping  that  it  will  thus  form  an  embolus  as  it  is  swept  into  the 
blood-stream,  ana  that  it  may  plug  the  vessel  below  in  such  a  way  as  to  pro- 
duce the  same  effect  as  would  a  ligature  applied  from  without.  Although  tiie 
method  is  so  simple  in  theory,  and  though  surgeons  have  availed  themselves  of 
it  in  the  past,  it  is  essentiallv  unscientific  and  clumsy,  mainly  for  the  reason 
that  the  consequences  of  such  manipulation  cannot  oe  controlled,  and  more 
harm  than  good  may  be  done,  even  to  the  extent  of  producing  gangrene  or  of 
rupturing  the  sac. 

Among  the  viscera,  with  the  exception  possibly  of  the  brain,  no- 
where are  the  disastrous  consequences  of  such  processes  as  those  just 
described  more  apparent  and  indicative  than  in  tkromboms  and  embot- 
ism  of  the  mesoiteric  blood-vessels — a  condition  not  so  rare  as  journal 
articles  would  imply,  yet  nevertheless  one  seldom  recognized  either 
during  life  or  after  death.  Its  principal  symptoms  consist  of  intense 
abdominal  pain,  bloody  diarrhoea,  subnormal  temperature,  sometimes 
with  vomiting,  perhaps  in  the  latter  stages  vomiting  of  blood.  Shock 
is  usually  also  extremely  marked.  The  consequence  of  this  condition 
is  almost  inevitably  gangrene  of  the  intestine  supplied  by  that  particu- 
lar portion  of  the  mesenteric  vessels.  The  pain  comes  on  within  a 
short  time  after  the  occurrence,  and  under  the  peculiar  circumstances 
gangrene  may  be  practically  determined  ^vithin  fifteen  hours.  More 
5ian  fifty  cases  of  this  kin^  are  now  on  record  in  surgical  literature, 
and  the  condition  is  one  well  worthy  the  prompt  attention  of  the  sur- 
geon, because  only  by  surgical  intervention — i.  e.  by  resection  of  the 
necrotic  mass  of  intestine — can  life  possibly  be  saved.  Thus,  Elliot  * 
successfully  resected  1 J  metres  of  intestine  for  this  purpose. 

Fat-embolism. 

Fat-embolisin  as  a  distinct,  sometimes  fatal,  surgical  condition 
has  received  of  late  so  much  study  as  to  be  now  entitled  to  considera- 
tion by  itself.  By  this  term  is  meant  a  plugging  of  small  arteries  by 
minute  drops  of  fat,  which,  having  been  set  free  somewhere  about  the 
periphery,  are  carried  into  the  venous  circulation  and  thence  dis- 
tributed to  various  parts  of  the  system.  Inasmuch  as  the  capillaries 
of  the  lungs  are  often  the  first  lodging-place,  fat-embolism  here  is 
most  often  met  with,  and  consequently  recognized  and  studied.  But 
^Annals  of  Surgeryy  Jan.,  1895,  p.  9. 
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it  raav  obtain  in  the  brain,  the  trlnn'ciicl,  the  kidneys,  or  titlier  part8, 
proviiled  only  that  there  has  been  sutKeient  vtn  a  ttrf/o  on  the  |«irt  of 
the  heart  to  ibree  the  tiit-^lr>bules  thrrvogh  the  puhnonary  eapillarie^ 
and  into  the  systemie  eirenlation. 

Fut-eDil)oUsni  (weurs  relatively  cpiite  often,  nnd  it*  a  sli^Iit  extent 
in  nearly  every  e^ise  of  fraeture  and  laeenitiuti.  Sh  I'omrnon  is  it,  and 
^o  eh>sely  alUed  are  some  of  its  most  proniioent  symptoms  to  those  <jf 
sihcK'k,  that  as  a  matter  of  tiiet  many  eases  heretofore  consitleivd  t?hfK*k 
are  reidly  to  be  reganled  as  instanees  of  this  conflition*  Indeed,  even 
in  a  niiseellaneon,^  series  of  2*j()  dead  btxhes  fat-enibolism  was  fcamd  in 
10  ]K'reent.  The  injuries  most  likely  to  l>e  tollowed  by  it  are  simple, 
and  partienlarly  eomjwHiml  fmetni\'S  of  bones ;  tan  ration  of  soft 
]mrts,  esperially  of  a<iipose  tissnes  ;  t-ertain  siirt^ietd  iiiKTations ;  aente 
infections  of  bone  and  |M'riiJstt^um  ;  ruptnre  of  fatty  liver;  and  eertain 
|3athoh*^ieul  conditi^ms  where  the  j>henonicna  are  not  so  easily 
explained — c,  g,  ieterus  gravis,  diabetes^  ete. 

Drops  of  f;it  may  be  seen  floiitinf^  on  fluid  or  seiiii-fluid  blood  after  rntijjy 
operali*iafi  and  foiiijuKnid  injnrie»,  and  the  possiliility  of  escape  of  fot — or, 
more  aceanitely,  its  auction  into  the  vessels  from  wliicdi  this  blood  1\wa  ejicaped 
— is  eaJiily  wfipreciable.  But  it  has  al«o  been  ^howa  tliat  absorption  of  fat  U 
po8.*ib!e  even  from  serous  surfares  flad  that  fat-em bcdisni  may  occnr  when  fluid 
fat  has  hcea  pixMsed  into  the  heart  through  the  thoracic  duct,  althoagh  aiore 
slowly,  (Jil-drop8  are  also  fouarl  ia  the  interior  of  the  tissues,  while  in  vl  piece 
of  lung  unread  out  in  water  in  the  vit^ible  vessels  highly  refracting  fatty  mate- 
rial may  W  noted.  Fatty  infarction,  pmrticularly  ijj  the  lower  lobes,  is  some- 
times plainly  vimble  to  the  nuked  eye.  Under  ii  low  objective,  especially  with 
cwmic-acid  staining,  the  presence  of  fat  ia  easily  and  beautifully  demonstrated. 


Fio.  5. 


i^ 


Pulmoniuy  raplllad^  lulled  with  fiit  In  fat- embolism. 

The  essential  danger  in  ease  (d"  fat-em  holism  is  ctf  so  clogging  tlie 
|»nhnt>narv  enpillaries  that  oxygenatiun  shall  become  S4)  imperfet^t  a^ 
to  lead  to  ahsolnte  asphyxiation  from  carbonic-dioxide  poi?^oni ng. 
When  this  fact  is  imiterstocwl,  tlie  eyanosis,  the  miiid  lireatldng,  the 
over-action  of  the  lieart,  ete.  are  easily  and  correctly  interpreted. 
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Fat-emboHsm  by  itself  cannot  cause  inflammation  nor  infection 
nor  sepsis  in  any  sense.  It  may,  however,  lead  to  ecchymoses  in  con- 
junction with  fatty  infarcts  in  the  organs  most  aflTected.  The  minute 
hemorrhages  are  easily  explained  by  bursting  of  the  capillaries  in  the 
attempt  to  force  blood  through  them.  Fatty  emboli,  however,  take 
the  same  course  as  do  septic — are  carried  first  to  the  right  side  of  the 
heart  and  distributed  over  the  lungs ;  are,  if  the  patient  live,  forced 
through  the  lungs  into  the  systemic  circulation,  and  are  then  carried 
to  the  brain,  kidneys,  etc.  The  first  symptoms  are  referable  to  the 
plugging  of  the  pulmonary  capillaries ;  the  secondary  symptoms  to 
the  systemic  disturbance. 

Symptoms. — Pallor  of  countenance  Avith  facial  expression  of  anx- 
iety and  distress,  followed  by  cyanosis  and  contracted  pupils,  are  seen. 
Patients  are  usually  first  excited,  sometimes  more  or  less  disturbed, 
then  become  somnolent,  and,  finally,  comatose  in  the  fatal  cases.  The 
respiration-rate  increases  from  normal  up  to  50  or  60,  and  breathing 
is  sometimes  stertorous.  Dyspnoea,  increasing  in  intensity  until  it 
becomes  agonizing,  sometimes  marks  these  cases.  Occasionally  foam, 
possibly  blood,  proceeds  from  the  mouth,  as  in  oedema  of  the  lungs. 
Occasionally,  too,  hsemoptysis  occurs.  The  pulse  becomes  weak,  fre- 
quent and  irregular,  while  toward  the  close  it  is  fluttering.  Tempera- 
ture is  not  notably  disturbed,  at  least  not  typically. 

These  symptoms  set  in  usually  within  thirty-six  to  seventy-two 
hours  after  the  lesion  which  has  caused  them.  I  have,  however, 
known  death  to  occur  in  one  or  more  cases  within  eighteen  hours  after 
reception  of  injury. 

After  fat  has  been  forced  through  the  lungs  and  carried  to  tlie 
kidneys  it  will  be  eliminated  with  the  urine,  and  may  be  found  float- 
ing upon  it  in  the  shape  of  oil-like  drops.  Discovery  of  this  condi- 
tion is  positive  evidence  of  fat-embolism.  It  is  to  be  distinguished 
from  shock  in  that  by  the  time  the  symptoms  of  embolic  disturbance 
are  at  their  height,  all  or  nearly  all  symptoms  of  pure  shock  should 
have  subsided.  Furthermore,  cyanosis  and  embarrassment  of  respi- 
ration are  not  indicative  of  shock ;  and,  finally,  the  discovery  of  fat 
in  the  urine  will  be  corroborative. 

A  mild  degree  of  fat-embolism  may  be  noted,  if  looked  for,  after  almost  all 
serious  fractures.  It  will  give  rise  to  slight  embarrassment  of  respiration  and 
cyanosis  and  to  the  elimination  of  fat  by  the  kidneys. 

Prognosis. — Prognosis  is  somewhat  in  proportion  to  the  extent 
of  the  injury  and  the  proximity  of  the  lesion  to  the  heart  and  lungs ; 
also  to  the  possibility  of  continuous  entrance  of  fat^ — L  e.  from  its 
continual  absorption.  Prognosis  really  depends  upon  whether  the 
heart  can  be  given  sufficient  vigor  and  endurance  to  continue  pump- 
ing blood  with  its  burden  of  fat  through  the  pulmonary  circulation. 
A  secondary  danger  may  come  from  the  circulation  of  this  fat-ladened 
blood  through  the  capillaries  of  the  brain.  Should  the  source  of 
motive  power  thus  become  paralyzed  along  with  general  enfeeble- 
ment,  death  may  ensue.  When  well-marked  evidences  of  fat-embolism 
are  present,  but  are  followed  by  recover}',  the  worst  of  the  trouble  is 
usually  over  within  forty-eight  hours  after  it  begins. 

Treatment. — Obviously,  treatment  is  mainly  directed  toward  the 
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heart  that  it  may  stimulate  it  to  oany  its  load  of  &t  through  from 
the  venous  into  the  arterial  system.  If  it  can  do  this,  the  &t  is  dis- 
posed of  by  oxidation  or  is  saponified  by  the  alkalies  in  the  blood. 
Fhysiolceioal  rest  of  tiie  injured  part  is  me  first  indication,  however, 
ana  if  tms  occur  in  a  patient,  say  with  delirium  tremens,  powerful 
mecfaonioal  restraint  may  be  neo^saiy.  The  most  powerful  cardiao 
stimulants  are  called  for — alcohol,  di^talis,  stiycnnia.  In  other 
respects  treatment  is  lamly  symptomatic.  Next  to  giving  the  heart 
vigor  in  thb  way,  inhidations  ^  osygen  ^ve  tl^  most  promise, 
because  of  the  crying  need  of  tiie  system  duni^  this  ordeal  for  this 
life-giying  gas.^ 

ThB  Ck>BFn80DX«AB  BLBlCaMTB  OF  THB  BIjOOD. 

Within  the  past  few  years  has  come  into  a  considerable  im]^rtance 
the  so-called  third  eormmde  or  Mood^-plaque,  minutely  described  by 
Osier  aiKl  others.  It  is  composed  of  colorless  protoplasm,  averagii^ 
2^  fi  (mikrons)  in  diameter,  and  is  present  in  proportion  of  about  one 
to  twenty  of  the  red  blood-corpuscles.  While  drculatii^  in  the  blood 
these  plaques  do  not  ordinarily  cohere,  but  immediately  cm  their  with- 
drawal they  form  aggr^^tions ;  to  which  &ct  is  due  me  lack  of  their 
earlier  recognition.  They  are  most  numerous  in  the  infimt  and  in  the 
aeed.  Their  presence  is  not  yet  fully  accounted  for,  and  their  rela^ 
tion  to  the  formation  of  other  corpuscles  not  yet  distinctiy  determined. 
In  acute  infectious  diseases  and  in  certain  chronic  wastii%  forms  they 
exceed  their  normal  proportion.  During  crises  of  fevers  and  durii^ 
convalescence  from  acute  and  extensive  suppuration  they  are  most 
often  seen  in  large  numbers. 

The  blood-plaques  are  not  the  only  corpuscles  of  the  blood  which 
undergo  rapid  increase  or  diminution  in  number,  since  this  is  true 
also  of  the  leucocytes,  which  during  acute  inflammations  rapidly  aug- 
ment in  number.  Whether  this  is  to  furnish  more  which  may  escape 
from  the  blood-vessels  and  act  as  phagocytes,  or  whether  destined  to 
some  other  purpose,  is  not  yet  settled,  though  the  former  is  probable. 
Under  many  of  the  circumstances  connected  with  phlegmon  and 
active  corpuscular  escape  it  is  found  that  the  spleen  and  lymph-nodes 
are  materially  enlarged.  Temporary  increase  in  the  proportion  of 
leucocytes  is  known  as  leucocytosis,  which  is  a  usual  accompaniment 
of  suppuration,  even  though  the  focus  of  activity  be  small.  Diminu- 
tion m  number  of  white  cells  is  known  as  oligrocythaemia,  and  its 
significance  will  be  alluded  to  below.  The  relation  of  the  leucocytes, 
which  contain  most  of  the  paraglobulin  and  peculiar  ferment  which 
are  such  important  factors  in  the  coagulation  of  blood,  to  thrombosis 
Ls  most  important ;  and  it  must  naturally  follow  that  breaking-down 
of  these  cells — i,  e,  release  of  such  materials — will  have  very  much  to 
do  with  coagulation,  and  that,  therefore,  thrombosis  may  be  a  frequent 
accompaniment  of  leucocytosis  in  inflammation.  The  colorless  cor- 
puscles contained  in  the  blood  and  lymph  present  several  varieties 
more  or  less  distinct  from  each  other,  and  are  classified  as  follows : 

L3niiphoc3rtes. — Small  leucocytes  with  large,  round  nuclei  and  a 
relatively  small  amount  of  protoplasm,  occurring  conspicuously  in  the 
^  See  ^aper  by  the  writer,  N.  Y.  Med.  Joum.,  Aug.  16,  1884. 
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a  considerable  distance,  and  is  met  with  at  a  point  widely  diflFerent  from 
that  where  it  originated,  or  one  which  has  extended  along  the  vascular 
channel  in  which  it  was  first  formed,  but  far  beyond  the  limits  of  its 
prime  cause.  When  a  thrombus  attaches  itself  to  a  |>art  of  the  vessel- 
wall  it  is  called  parietal  or  valvular,  because  it  does  not  completely 
occlude  the  vessel ;  when  it  involves  the  entire  circumference  of  the 
vessel,  but  does  not  completely  occlude  it,  it  is  spoken  of  as  annular. 
The  obstructive  thrombus  is  that  which  completely  fills  a  given  vessel 
and  shuts  off  all  circulation  through  it. 

The  propagated  thrombus  extends  usually  in  both  directions,  and 
always  much  farther  in  veins  than  in  arteries.  Thus,  thrombi  may  be  met 
with  extending  from  the  ankles  even  into  the  inferior  vena  cava.  The 
venous  valves,  which,  on  the  one  hand,  may  excite  coagulation,  on  the 
other  hand  tend  to  fix  the  coagula  more  firmly  in  their  place.  In  arte- 
ries thrombi  usually  extend  finally  to  the  first  collateral  channel  on 
the  cardiac  side,  but  occasionally  they  extend  farther.  The  caw^  of 
a  primary  throvibus  is  to  be  sought  for  at  the  site  of  its  lodgement  ;  the 
cause  of  propagated  thrombi  is  often  to  be  met  with  at  wide  distance 
from  the  effect. 

Thrombosis  is,  again,  to  be  spoken  of  as — 
rt.  Marasmic; 

b,  MechaimcU  or  traumatic  ; 

c.  Infective, 

a.  The  marasynic  forms  are  due  to  essential  alterations  in  the  constituents  of 
the  blood,  which  for  the  most  part  are  due  to  starvation  or  wasting  disease. 
M arasmie  thrombi  seldom  ^ive  rise  to  serious  disturbance  during  life  until  the 
condition  is  so  complex  ana  serious  that  the  patient  is  at  death's  door.  Post- 
mortem evidences  of  marasmic  thrombi,  however,  are  often  found,  and  yet  have 
but  little  surgical  significance.  They  are  seen  perhaps  as  often  in  the  cranial 
sinuses  as  anywhere. 

b.  Thrombi  of  itiechanical  or  traumatic  origin  are  those,  for  instance,  which 
are  due  to  the  presence  of  foreign  bodies,  to  stagnation  of  blood  as  the  result  of 
ischsemia  or  local  anaemia,  to  compression  by  tumors,  etc. 

c.  Infective  thrombi  are  those  aistinctly  due  to  the  injurious  effects  of  micro- 
organisms, and  are  those  mainly  concerned  in  the  various  manifestations  of 
sepsis  which  are  of  such  interest  to  surgeons.     (  Vide  Plate  II.  Fig.  2.) 

While  the  ordinary  evidences  of  thrombosis  are  most  often  looked 
for  in  the  veins  of  the  extremities,  in  the  lungs,  and  in  the  cranial 
sinuses,  it  must  not  be  forgotten  that  thrombosis  may  occur  equally 
easily  in  the  portal  system  of  vessels ;  in  which  case  we  find  the  most 
marked  expressions  in  this  system  and  in  the  liver.  In  cases  also  of 
pyaemia  prcxjceding  from  lesions  in  the  rectum  or  in  the  bowels  we  get 
our  first  evidences  of  infection,  abscess,  etc.,  in  the  liver,  and  not  in 
the  lungs,  to  which  point  infective  thrombi  from  other  sources  are 
promptly  csirried. 

Thrombi,  as  such,  are  classified  and  sjKjken  of  as — 

A.  Fibrinous  thrombi,  composed  principdly  of  fibrin  wnth  its 
marked  cohesive  projK'rtics,  and  attaching  themselves  firmly  to  vas- 
cular w'alls. 

B.  H(ematoblastic  or  globulin  thrombi.  By  many  recent  investiga- 
tors these  are  suj)]Mised  to  be  in  some  obscure  way  connected  with  the 
activities  of  the  third  corpuscular  element  of  the  blood. 

C.  White  or  leucoci/tic  thrombi.     These  are  composed  for  the  most 
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5.  Eosinophile  cellH^  same  size  as  No.  3 ;  nuclei  variable,  protoplasm 
largely  made  up  of  refractive  eosinophile  granules.  They  constitute 
from  2  to  4  per  cent,  of  the  total  of  leucocytes,  and  originate  in  bone- 
marrow.  Nos.  2,  3,  and  4  are  regarded  as  formed  in  both  spleen  and 
bone-marrow. 

These  proportions  are  fairly  constant  in  a  state  of  health  ;  in  the 
presence  of  certain  diseases  they  vary  widely.  Hence  the  value  of 
proper  ediniation  and  recognition  of  their  relntim  proportion.  It  is 
also  generally  accepted  that  in  certain  diseases  cells  not  met  with  in 
health  may  be  found  in  the  blood.  These  have  not  yet  been  suffi- 
ciently studied,  but  their  recognition  is  a  matter  of  growing  import- 
ance.    Their  various  appearances  are  indicated  in  Plate  I. 

Leucocytosis  a«  aji  Element  in  Diagrnosis. — Leucocytosi^  dif- 
fers from  fenccemia  in  that  while  both  refer  to  the  increase  of  the  actual 
number  of  white  corpuscles  in  a  given  volume  of  blood,  and  while  in 
both  instances  these  oelong  to  the  classes  found  normally  present,  in 
the  former  instance  the  condition  is  a  temporary  and  evanescent  one, 
whil^  in  the  latter  it  is  a  [)ermanent  one  and  constitutes  a  marked  fea- 
ture of  the  disease.  It  is  perhaps  incorrect  to  say  that  in  leucaemia 
only  the  normal  tyj^es  of  cells  are  present.  All  of  the  normals  are 
present,  but  there  are  also  present  those  which  are  not  found  under 
normal  conditions.  In  leucocytosis  the  increase  is  mainly  in  the  poly- 
nuclear  cells. 

The  normal  standard  implies  that  in  a  cubic  millimetre  of  blood  there  should 
be  present  about  7,500  leucocytes  to  from  5,000,000  to  5,500,000  red  blood-cells ; 
but  the  relative  proportion  of  whites  varies  even  from  hour  to  hour  within  cer- 
tain limits,  and  a  relative  leucocytosis  is  normal  during  digestion  of  a  hearty 
meal,  during  pregnancy,  and  in  newly-born  children.  But,  as  an  index  of  ab- 
normal conditions,  one  may  say  in  a  general  way  that  leucocytosis  as  a  diseased 
condition  is  nearly  always  associated  with  the  inflammatory  process,  with  cer- 
tain malignant  tumors,  and  in  other  rare  conditions  which  may  be  mentioned 
below.  Any  variation  of  more  than  1,500  above  or  below  the  above  standard 
of  7,500  should  be  considered  abnormal. 

Some  writers  have  stated  that  leucocytosis  exists  during  typhoid 
fever.  This  is,  however,  distinctly  a  mistake,  since  it  is  never  present 
except  when  some  sucrh  complication  as  thrombosis,  abscess,  pneumonia, 
etc.  complicates  the  case.  It  is  even  possil)le  to  make  a  diagnosis  as 
between  relapse  and  other  complication  by  counting  the  leucocytes. 
This  is  ])articularly  true  in  cases  of  appendicitis,  since  it  is  difficult 
sometimes  to  diagnose  as  between  ty])hoid  and  appendical  disease. 
Should  leucocytosis  be  present,  diagnosis  may  be  positively  made  in 
favor  of  the  latter.  So,  also,  in  general  septic  conditions,  whicii  may 
be  differentiated  from  ty])h()id  in  the  same  fashion.  Agjiin,  in  c^se  of 
threatening  surgical  complications,  so  long  as  the  leuc(X'ytes  are  normal 
in  number  one  may  pin  his  faith  to  typhoid  alone. 

It  is  not  so.  however,  in  pneumonia.  In  this  disease  there  is  a  marked  in- 
crease in  the  white  corpuscles.  Moreover,  [)rognosis  is  bad  in  pneumonia  when 
this  condition  does  not  obtain,  as  Cabot  has  shown.  In  civ'^e^  of  acute  obstruc- 
tion of  the  bowel,  so  long  jis  no  leucocytosis  is  present  the  case  is  not  one  of 
ai>pendicitis  nor  of  suppurative  peritonitis. 

In  malignant  disease,  especially  in  the  soft  and  rapidly-growing 
tumors,  and  particularly  in  sarcoma  of  l)one,  there  is  marked  leucocy- 
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tosis,  by  which  in  doubtful  cases  a  distinction  may  be  made  before 
operation  between  malignant  conditions  and  tuberculosis,  chronic 
arthritis,  Qiic,  It  is  furthermore  stated  that  in  malignant  disease, 
even  when  no  leucocytosis  is  present,  a  differential  count  of  stained 
specimens  will  show  marked  increase  in  the  percentage  of  polynuclear 
cells.  In  all  forms  of  suppuration,  deep  or  superficial,  circumscribed 
or  diffuse,  and  in  all  types  of  septic  invasion  and  infection,  leucocy- 
tosis is  present.  Cabot  has  shown  how  the  test  may  be  applied  in 
cases  of  deep  wounds,  compound  fractures,  etc.,  where  one  is  dis- 
turbed by  rise  of  temperature,  etc.  and  hesitates  whether  or  not  to 
re-dress  the  wound.  If  there  be  no  leucocytosis  present,  there  need 
be  no  fear  of  retained  or  accumulating  pus.*  Furthermore,  in  such 
a  case — for  instance,  as  one  of  uncertain  diagnosis  between  typhoid 
and  purulent  meningitis — an  increase  of  leucocytes  will  point  surely 
to  the  latter ;  and  diagnosis  has  been  corroborated  by  the  discovery 
of  middle-ear  disease,  from  which  the  meningeal  complications  pro- 
ceeded. 

It  will  be  seen,  then,  that  the  relative  and  numerical  estimate 
of  the  richness  of  the  blood  in  its  white  corpuscular  elements  may 
be  of  the  greatest  service  to  the  surgeon  by  furnishing  indications 
of  importance  for  the  subsequent  management  of  the  case  or  for 
diagnosis. 

Red  Corpuscles. — With  care  in  examination  certain  differences 
^•an  be  detected  in  the  behavior  and  size  of  the  red  corpuscles,  which 
may  also  furnish  important  information.  This  brings  up  mainly  in 
tliis  connection  the  question  of  the  anajmias,  which  are  relative  and 
poifitive.  After  an  acute  loss  of  blood,  as  after  oi)eration  or  accident, 
there  is,  of  course,  a  deficiency  in  the  amount  of  Wood  in  the  system, 
which,  however,  does  not  materially  influence  the  proportion  of  reds 
to  whites  nor  the  number  of  reds  present  in  a  given  volume.  Oligocy- 
thannia  is  a  term  applied  to  a  deficiency  of  red  corpuscles,  or  to  a  (con- 
dition by  which  their  relative  proportion  is  recognizably  lowered.  If 
we  accept  from  five  to  five  and  a  half  million  of  red  cells  in  a  cubic 
millimetre  as  the  normal  standard,  it  will  be  seen  that  we  may  have 
various  degrees  of  oligocythsemia,  which,  however,  is  rarely  reduced 
below  a  proportion  of  two  million.  PoikUocytosis  is  a  term  applied 
to  that  condition  in  which  the  red  corpuscles  are  irregular  in  sha]X! 
and  in  size,  these  irregularities  varj'ing  from  the  slightest  crena- 
tion  of  their  borders  up  to  a  very  marked  alteration  in  all  their 
proportions. 

It  is  {)ossible,  then,  without  long  s]x?(cial  training,  to  estimate  both  the 
number  of  the  red  cells  present,  their  thickness,  shape,  general  appear- 
ance, whether  they  are  very  biconcave  or  not,  and  how  they  react  to 
ordinary  stains ;  from  all  of  which  considerable  valuable  information, 
sometimes  of  the  greatest  importance,  can  be  gjiined.  Stains  partic- 
ularly readily  illustrate  alterations  in  shape  and  nucleation.  In  all 
acute  aniemias  and  in  many  of  the  chronic  and  secondary  forms  nucle- 
ated coq^uscles  may  be  determined :  the  nuclei  have  peculiar  refrac- 
tion, and  {)erhaps  are  even  seen  in  the  act  of  escaping  from  their  parent 
corjniscles.    In  certain  grave  forms  of  aniemia,  pirticularly  in  the  per- 
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niciuns  form,  and  in  the  leueiemiais^  one  limls  eorpiitfck'i^  laiij^or  tliaji 
^Bi.suul  with  jjjile-f^taining  niirli-i,  in  wliit^h  a  network  of  lvarvt>kinetic 
^Hfi^ures  i'nn  often  be  inatle  out.  Tliis  has  led  to  tlie  funeiful  distinc- 
^H^lon  iK'tvvf^n  uormohifish — i.  t\  re<l  eorjinsele?^  of  imriniil  tissue — and 
^Kfn4!(/aioblaiiU,  meaning  thereby  the  i'onn  just  described, 

^^P  luasituich  aa  I  have  flpoken  of  the  Rource  of  the  vitrious  fttrms  of  leU(.'ncytes, 
T  should  state  here  that  it  is  nuw  ^.'enerally  hehl  thiit  the  red  (.orpu-sih:^*  are 
formed  almost  solely  from  the  nucleated  red  eelU  wliith  may  be  seen  in  the  red 
arrow  tif  bone,  the  iraasformiitioii  taking  place  by  the  pruees:^  of  extrusion  of 
e  iiucleiia.  Iijai^Hiuch  as  the  inu'lealed  cells  inereai^e  in  bone-marrow  very 
rapidly  after  great  loss  of  hloiid,  this  view  is  in  btrge  degree  corruborated  therelvy. 
The  niarrow-cell8  dii'ide  also  by  mitosis  in  onier  to  j>rodnee  the  red  blood-cells» 
It  will  thiiij  be  ?ieen  that  botie-marrow  is  nio.st  important  in  the  formation  both 
of  the  red  and  the  white  eorimscles^  and  ttiat  to  it  we  nuist  look  for  tlie  nonrce 
of  most  of  them,  rather  than  to  the  spleen,  in  which,  after  all,  little  if  any  such 
ictivity  can  be  proven.  How  rapid  may  be  regeneration  after  hemorrhage,  etc. 
i«  shown  by  their  manufacture  at  the  rale  of  over  fifty  thousand  per  cubic 
millimetre  a  day  (Osier), 


Methods  of  Examination. 


ETheF<*  can  be  relerred  to  here  only  in  the  briefest  possible  manner. 
Xhe  stuilent  wheMJesires  to  take  up  thi??  matter  earefidly  should  refer 
|o  works  on  physieul  diagnosis,  such  as  those  of  Von  Jakseh,  et*\ 
The  principal  examinations  ealhsl  for  in  pursuing  the  method>^  of  diagno'^ia 
Hbove  outlined  are  the  e^Hmafmi  nf  fht;  red  curpusrlfg^  the  numerical  and  differe/t' 
'  utimatiwi  of  ^/m;  kucoctfttm^  and  the  t'sfi/natmi  of  hmmogiQbm.     The  appsu"atu« 

Fio,  a. 


Thoma'B  hicmocytometer. 

pnerally  in  use  for  countinjf  the  red   eorpuncb^  is  tbiit  of  Thoma,  nmde  by 

eiss,  in  which  the  bloml  is  diluted  in  a  mixer  from  one  to  two  hundred  times, 

a  saline  fluid  being  nsed  whose  specific  gravity  corresponds  witb  that  of  the 

blood.     It  is  an  advantage  to  slightly  tinge  this  with  methyl  violet^  because  tbe 

""pncfK-ytes  take  up  this  stain  and  are  an  easy  to  count  as  are  the  red»,     llsing 

bis  instrument,  the  error  will  proljably  not  exceed  2  to  3  per  cent. 

A  very  convenient  and  for  many  purjioses  sutficiently  accnrale  method  Mf 
estimating  tbe  «olids  of  the  blotwi  is  by  refdnfi/f/atfttff  vtfichhir»  or  fitnuatfdrilfn. 
For  this  purpose  the  blixid  is  mixcil  with  an  eijual  vttlnme  of  iMUller's  Huid  or 
M  a  21  per  cent,  srilution  of  potassium  bichromate,  with  wbich  the  eapilhiry 
jllheisfiUed;  after  centritngation  for  several  minutes  the  red  lilood-corpuscles 
rill  be  found  to  have  separated  tli  em  selves  to  the  farther  end  of  the  tube,  since 
beir  &j^»ecific  gravity  is  greater  than  that  of  the  whites.     Their  relative  propyr- 
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tion  may  be  read  ofi"  upon  a  srmduateil  scale.  The  eame  may  be  done  with  the 
whites.'  In  the  avoraj;:e  of  Tieiilthy  inUividuals  the  red  blood -corpuscles  will 
occupy  about  one-half  (*f  the  kngth  fif  tht;  full  tube.  This;  correi^pondft  to  i^  ^ 
little  over  i"j,(J<JO,tHHJ  cormiarles  to  tlu^  cubic  millimetre.  About  oue-fiftieth  of  the 
length  of  the  tube  will  be  occupied  by  the  white  corpuscles,  whereas  in  advanced 
cases  of  leuciciuia  the  leucocytes  may  occupv  ten  or  twelve  time?)  as  nuieh  space. 

I'hia  method  of  centrif ligation  cer- 


Fio.  7, 


y 


Dflland'a  hitiiml^ikHt. 


Upper  v!ew  of  pRtflnd'a  in»tmment. 


trtinly  oflerj<  an  easy  and  for  manv 
puqmses  a  sutficiently  accurate  esti* 
malion.  By  making  repeated  ex- 
am inaticmii  in  the  same  case  it  af- 
fords a  very  accurate  method  of 
judging  of  progress  or  the  reverse. 
Daland'i*  admirable  instrument  is 
shown  in  Fig.  7. 

Up  to  the  present  it  has  been  found 
of  no  practical  value  to  count  the 
number  of  bhmd-plaouei*  or  third 
cornuHcle^  present,  these  varying 
w*itiiiri  wide  limits — according  to 
Oj^ler,  from  20(>.0(H.>  to  50U,0(X)  to 
the  cubic  millimetre. 

The  laif'oct/ttH  naitf  he coimttd  at  the 
same  time  as  the  reil^,  and  practically 
always  should  be.  By  this  means  their 
relative  projinrtiou  to  each  other  i* 
determined,  and  the  general  fact  of 
leuef>cytosis  or  leucaemia  must  be  es- 
tablisheil.  But  this  is  now  not  enough 
for  accurate  diagnosis,  and  we  nuHt 
resort  t^>  dried  Kueeimens  of  the 
blood,  stained  with  various  aniline 
dyes,  before  a  complete  estimation 
can  be  arrived  at.  In  siecuring  a 
drop  of  blood  for  examination  it  h 
best  taken  from  the  lobe  of  theear* 
wlvieh  should  be  thoroaghly  washed, 
pricktHl,  and  the  minatc  drop  of  blood 
collected  upon  a  cover-glass  which 
hafl  been  cleansed  and  prepared  with 
m  i  n  ut  e  care.  These  cover  glasses  are 
then  kept  for  an  hour  or  two  at  a  tem- 
perature of  120''  C.»  in  order  that  the 
haemoglobin  of  the  re<l  cells  may  be 
so  ttxed  an  not  to  be  removed  by  the 
staining  tluid.  Various  stains  maybe 
used,  llie  aniline  dyes  being  largely 
resorted  to  f«"r  this  imrpose.  The 
eel  la  are  differentiated  largely  by 
their  reaction  or  behavior  with  the 
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two  groupii  of  aniline  colors  known  as  acid  or  liasic,  the  former  being  those  in 
which  the  staining  agent  is  tlie  acid  portion  ;  the  latter,  those  in  which  it  i» 
the  basic  portion  of  the  eombiuation  that  forms  the  dye,  while  the  union  of  a 
staining  acid  and  a  staining  base  makes  what  is  known  i\^  a  neutral  dye.  Not 
to  go  into  the  relinement^  of  the  subject  too  far,  wx^  will  simply  mention  that 
the  triple  stain  of  Ehrlirh,  containing  methyl  green,  acid  fucli^in.  and  orange 
G.,  is  the  most  i^ervtceable  for  albround  purposes,  since  by  its  use  the  nuclei  of 
the  white  cells  are  stained  green,  those  of  the  nucleated  red  cells  nearly  black, 
the  red  corpuscles  orange,  the  eosinophilic  granules  red,  and  the  neutrophilic 
granules  dark  violet.  I  have  already  called  attention  to  the  ?^ignificance  of  a 
preponderance  of  one  of  tJiese  forms  over  the  other.  Let  it  suffice,  then,  to  say 
that  this  is  a  serviceable  method  of  determining  such  prepfmderance. 

The  amount  of  hfimttt^/obifi   is  ea.'iily  determined,  either  by  arbitrary  color 
scales  or  by  the  spectroscopic  test,  and  gives  information  of  considerable  value 
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both  in  cHaj^mwaiH  an<i  progiHJsia,     For  ita  estimation  FleischUa  instrument  i« 
[now  gvnerully  reported  to.     Tlut*  consisU  of  a  wedpe  of  glass  of  the  same  tint 


Fiti.  IK 


t  above. 


Flfcischrr!  h  ■  3ii.i|ii'.'t>  1  . 

as  haemoglobin,  which  ia  moved  under  a  cell  containinj^  a  watery  solution  of 

the  blood  until  the  tint«  correwponrj,  when  the  amount  of  hfiemo^lob in  present  i^ 
!  Teatl  off  on  a  si-ale.      Inasmuch  its  tlie 

normal  amonnt  in  healthy  hluo«i  h  14  per 

cent.,  the  nuniher  /W  on  this  scale  corre- 
sponds to  tills  limit.    It  y  a  purely  arbi* 
I  trary  method,  hut  one  which  i.^  very  easy 

of  execution,  and  which  pives  results*  suf- 

ticiently  accurate  and  in<lieative  to  make 

it  of  great  value.     Flei»chra  instrument 

(Figs,  8  anrl  0)  ia  the  one  in  general  u^ 

for  this  purpose. 

F  i  n  a  1 1  y ,  t  h  e  ^prcijir  fjra  vift/  o  f  th  e  bl  ood 

I  may  be  determined  by  different  mcthotb^, 
a  ver\'  simple  one  being  to  have  at  hand 
m  mixture  of  chloroform  and  benzole  of 
known  ^ipecific  gravity,  into  which  the 
blood  h  dropped,  while  enoui^h  of  one 
f»r  the  other  h  added  until  the  blood-clot 
manileists  no  tendency  to  rise  or  talL  The  sneeiftc  gravity  of  this  mixture 
is  now  taken,  and  etjuaU,  of  course,  that  of  tiie  blood. 
Physical  Peofeeties  of  the  Leucocytes. 
Phagocytoeis.^ — All  leiic<KL'ytc.s  Imvc  the  power  of  .shifting  tfu*ir 
liK'^tion-  The  lyniphocytes,  so  called,  being  the  yotiiigest  of  the 
white  corpUHcle8,  show  it  less  than  dti  even  the  obbT  forms.  Also 
Hie  Oijsinophile  rells  are  less  able  to  manifesl  the  peculiar  nrtivi ties 
of  tlie  other  forms.  It  is  partieulurly  the  niontJ-  iiud  jiolyDueletir 
CI >rpiisL'les  wbieb  are  emiowed  with  innst  jinmonneed  activity.  These 
have  the  power,  like  the  sinicehie  among  the  lowest  fcmns  td'  life,  to 
not  only  spread  themselves  aroiin<l  inert  hiMiies,  like  gniindes  of  ear- 
mi  ne  or  other  jmrtieles  usf.*cl  for  exfK'HTneiit,  ar  tlie  jwrtieles  of  et«il- 
ila^t  fount!  in  certain  eouditions  in  the  hntinuj  btHly,  liut  they  liave 
also  the  power  to  enfflobt'  many  living  organisms,  for  the   most   jiart 
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vegetable  (bacteria).  Under  the  microscope  it  is  possible  to  see  liv- 
ing bacilli  performing  active  movements  although  enclosed  in  the 
nutritive  vacuoles  of  the  leucocytes  in  some  of  the  lower  animals. 

This  amceboid  power  possessed  bv 
these  cells  of  thus  attacking  and 
disposing  of  foreign  bodies  or  ir- 
ritants has  been  demonstrated  and 
proven,  especially  by  Metchnikoff, 
and  has  been  called  by  him  phagro- 
cytosis.  His  Aaews  were  for  a  long 
time  disputed,  and  are  perhaps  not 
yet  absolutely  and  generally  ac- 
cepted. Nevertheless,  they  fulfil 
every  demand  made  upon  tibem  for 
explanation,  and  are  susceptible  of 
such  demonstration  under  the  mi- 
croscope that  we  now  have  practi- 
cally a  new  and  apparently  a  cor- 
rect theory  of  the  inflammatorj' 
process.  (See  next  chapter.)  Any 
cell  which  has  this  property  is 
known  as  a  phagocyte.  It  is 
shared  by  certain  of  the  leuco- 
cytes witli  certain  other  cells  to 
be  spoken  of  later  (wandering  tis- 
sue-cells). Cells  which  possess 
this  power  do  not  attract  all  mi- 
crobes indiscriminately,  and  it  is 
often  the  case  that  the  leucocytes  of  an  animal  peculiarly  susceptible 
to  a  certain  kind  of  bacteria  do  not  attract  them  at  all,  even 
though  they  be  directly  in  contact.  It  is  plausible  that  an  expla- 
nation of  the  peculiar  susceptibility  of  certain  animals  to  certain 
diseases  is  furnished  by  this  fact.     (See  Fig.  10.) 

On  the  other  hand,  leucocytes  may  and  do  englobe  \4rulent  mi- 
crobes. In  man  the  mononuclear  forms  do  not  take  up  either  the 
streptococcus  of  erysipelas  or  the  gonococcus;  whereas  these  two 
organisms  are  readily*  attracted  by  the  polynuclear  rieutrophile  cells. 
The  bacillus  of  leprosy,  on  the  other  hand,  is  never  attacked  by  the 
lynuclear  forms,  but  is  speedily  devoured  by  the  mononuclear  cells, 
his  shows  that  the  various  leucocytes  may  exercise  a  marked  selec- 
tive ability.  This  inclusion  of  minute  bodies  within  amoeboid  cells 
seems  to  be  an  evidence  of  a  peculiar  tactile  sensibilitj"  upon  the  part 
of  the  latter.  In  fact,  this  is  clearly  established,  and  seems  to  be 
inseparable  from  the  peculiar  attraction  betMeen  leucocyte  and  bac- 
terium to  which  the  name  chemotaxis  has  been  given,  and  which  is 
described  in  the  ensuing  chapter.  If  the  included  organism  be,  as  is 
usually  the  case,  killed,  it  is  disposed  of  by  a  true  process  of  intracel- 
lular digestion  in  a  neutral  or  alkaline  protoplasmic  medium,  and  its 
inert  portions  are  agjiin  extruded.  On  the  other  hand,  if  the  leuco- 
cyte be.  ix)isoned  or  die  in  this  phagocn'tic  attempt,  it  presents  usually 


Active  phagocytosis.  Endothelial  eeUs  en- 
closing the  bacilli  of  swine  septicwmia, 
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up  in  large  measure  of  cells  which  have  perished  in  this  way.     (See 
next  chapter.) 

To  regard  phagocytosis  as  an  cffair  mostly  of  certain  tissue-^cells  and 
invading  haderia  would  be  altogetner  too  narrow  a  view  to  take  of  it. 
It  is  really  a  process  of  the  greatest  importance  and  of  constant  per- 
formance in  our  systems.  By  virtue  of  it  disint^rated  muscle-fibres 
and  other  tissue-cells  are  disposed  of,  sloughs  are  separated,  certain 
absorbable  foreign  bodies  (catgut,  etc.)  taken  away — i.  e.  absorbed — 
cellular  tissue  reduced  in  numerical  strength  (progressive  atrojphy) ; 
and  a  great  variety  of  changes,  either  normal,  as  ^ose  pertaining  to 
health  and  advancmg  years,  or  abnormal,  like  those  indaent  to  many 
diseases,  are  actually  the  product  of  this  kind  of  phagocytic  acti\nty. 
The  protective  power,  then,  which  the  phagocytes  exert  as  against 
bacteria  is  only  one  part  of  their  normal  functions,  by  virtue  of 
which  they  become,  in  effect,  perhaps  the  most  important  cells  within 
our  bodies.  Their  powers  are  limited,  however,  as  will  be  seen  when 
desoribinff  pus,  for  me  so-called  pus-corpuscle  is  nothing  but  a  pha^ 
CTte  whidi  nas  pridied  in  its  self-assumed  task.  It  is  known  also 
that  in  certain  instances  phaeocytes,  which  are  incapable  of  defence 
as  against  the  mature  bacterifd  organism,  are  nevertheless  capable  of 
englobing  its  spores  and  preventing  their  development.  This  is  true, 
for  instance,  in  case  of  anthrax  in  animals  ordinarily  immune,  as,  for 
instance,  the  frog  and  fowl.  If,  however,  in  these  veiy  animals  the 
vitality  of  the  phagocytes  be  affected — as  bv  aooling  in  fowls  or  heat- 
ing in  -frogs — ^pha^xsytosis  is  so  fiir  inteiHIered  wim  that  the  spores 
germinate  within  the  enfeebled  leucocytes  and  the  entire  organism  is 
infected.     {Vide  also  Plate  II.  Fig.  1,  illustrating  diapedesis.) 

HiBMOOLOBIN. 

The  principal  interest  of  the  red  blood-corpuscles  for  the  surgeon, 
aside  from  their  relative  number  and  shape,  inheres  in  their  relation 
to  haemoglobin,  and  hflemoglobiu  is  of  particular  interest  here  because 
much  can  be  learned  by  estimating  the  proportion  in  which  it  be 

))resont.  That  the  amount  confciined  in  the  blood  varies  within  wide 
imits  under  different  conditions  has  long  been  known.  The  ideal 
normal  standard  is  present  in  but  a  small  proportion  of  cases,  even  in 
strong  young  men  in  the  third  decade  of  life.  The  average  is  con- 
siderably lower  and  can  scarcely  be  placed  above  90  per  cent.  Fe- 
males show  a  smaller  amount  than  males — 3  or  4  per  cent.  less. 
After  hsemoglobin  loss,  as  after  surgical  operations,  much  can  be 
gained  in  the  matter  of  prognosis  bv  estimating  the  speed  of  its  re- 
generation. With  regard  to  how  much  actual  hsemoglobin  loss  a 
patient  can  bear,  it  seems  to  be  more  important  to  determine  how- 
much  still  remains  in  the  body.  The  minimum  is  apparently  20  |x»r 
cent.  In  three  cases  dying  of  collapse  after  operation  Mikulicz  found 
only  15  per  cent,  remaining.  The  rapidity  of  regeneration  is  a  fairly 
accurate  indication  of  improvement  in  every  other  resi>ect.  Regener- 
ation is  interfered  with  by  constitutional  syphilis,  and,  on  the  other 
hand,  is  often  apparently  favored  in  cases  of  tul>erculosis.  In  malig- 
nant tumors  the  average*  of  haemoglobin  is  re<luced  to  about  60  jH?r 
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cent.,  and  in  these  cases  also  complete  i*egeneration  is  materially  re- 
tarded. Incomplete  removal  or  recurrence  of  cancer  prevents  typical 
regeneration  or  restoration,  while  after  successful  or  radical  removal 
complete  restoration  to  the  previous  standard,  often  with  positive 
gain,  is  obtained.  Thus,  a  woman  who  had  gained  thirty  pounds 
after  resection  of  a  cancerous  pylorus  showed  after  three  months 
hsemoglobin  repair  to  the  amount  of  65  per  cent.  A  prognostic  sig- 
nificance often  attaches  to  the  accurate  estimation  of  nsemoglobin  at 
intervals  after  removal  of  malignant  tumors.* 

*  See  my  Lectures  on  Surgical  Pathology j  p.  13. 


CHAPTER  III. 

INFLAMMATION. 

Bt  BoewELL  Pabk,  M.  D. 


TnflMwmatiop  k  ao  ezpi««toi  ^  the  eflfori  made  hf  a  i^veo  CMnaniam  to  xid  itnlf 
of  or  raodeF  inert  noxiona  irritants  aiiaiiig  tern  within  or  introanoed  from  withiwt 
(Sutton,  modified). 

After  baying  duly  considered  hjpexsamia  as  aphenmnencm  bavii^; 
an  identity  and  tennination  af  its  own,  we  aie  prepared  to  e^xuiy  the 
more  complex  processes  implied  under  the  term  inflammstion,  the 
first  of  which  is  the  hypenemia  already  considered.  The  idiaracteris- 
tic  of  the  truly  inflammatory  process  is  that  it  does  not  stop  with 
mere  congestion  nor  with  any  of  its  above-mentioned  terminations, 
but  goes  on  to  something  more  complex,  now  to  be  described.  It 
must  be  understood,  therefore,  in  this  consideraticm  that  hypersemia 
here  is  the  first  act  of  the  vessels,  resulting  from  peculiar  stimuli 
which  must  shortiy  be  ccmsidered.  Even  the  hypersBmia  se^ns  to  be 
now  more  distinct  tiian  under  other  ditmmstances,  and  along  witii 
the  dilatation  of  vessels  and  the  stagnation  of  blood-current  the  caiul- 
lary  vessels  now  seem  crowded  wiw  blood-corrmscles  to  an  abnormal 
degree,  the  rapidity  of  their  motion  is  checkea,  and  there  is  aocumu- 
lation  of  blooa-cells  along  the  walls  of  the  small  veins,  to  which  they 
seem  to  adhere  as  if  by  some  new  cohesive  property.  The  result  is 
that  before  long  the  vessel-wall  appears  to  have  received  a  new  coat- 
ing of  white  corpuscles,  this  being  more  marked  in  the  veins  than  in 
the  arterioles,  while  in  the  latter  the  red  are  more  numerously  min- 
gled with  the  white  than  in  the  veins,  in  which  the  distinction  be- 
tween the  two  classes  of  cells  is  better  maintained. 

Next  comes  the  phenomenon  whose  clear  recognition  and  descrip- 
tion is  inseparably  connected  with  Cohnheim's  name.  This  is  known 
under  different  names  as  niigrration  or  diapedeslB  of  the  leucocytes. 
The  programme  is  about  as  follows :  A  little  protrusion  of  the  vascular 
wall,  a  marked  alteration  in  the  shape  of  a  leucocyte,  which  yet  ad- 
heres to  this  point  of  its  lumen,  and  tnen  the  curious  fact  so  often  seen 
under  the  microscope — the  gradual  passage  of  this  cell  through  the 
vascular  wall,  from  its  inner  to  its  outer  side,  by  what  is  generally 
known  as  its  amceboid  movemerU.  This  migration  of  the  leucocyte  is 
not  confined  to  its  mere  escape  from  the  restriction  of  the  vessel-liunen, 
but  goes  on  to  an  indeterminate  extent  after  it  has  detached  itself  from 
the  outer  surface  of  the  vessel.  This  seems  to  occur  by  virtue  of  the 
same  amoeboid  characteristic  which  it  exhibited  in  passing  through 
between  the  cells  of  the  vessel  itself.  If  this  occur  at  one  point,  it 
occurs  at  innumerable  points,  in  consequence  of  which  a  large  number 
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of  leucocytes  escape  into  the  tissues  of  the  part  involved.  This  diape- 
(lesis  occurs  most  markedly  from  the  smaller  veins,  to  a  less  extent 
from  the  capillaries.  The  cells  which  escape  from  the  latter  are  usually 
accompanied  by  more  or  less  red  cells,  the  consequence  being  that  the 
exudate  which  necessarily  occurs  at  the  same  time  is  more  or  less 
tinged  with  the  coloring  matter  of  the  blood,  and  is  kno^vn  as  a  hem- 
orrhagic exudate.     (See  Plate  II.,  Fig.  1.) 

The  above  phenomenon,  described  in  so  few  words,  is  in  its  minutiae 
a  really  complex  one,  depending  on  a  variety  of  causes  not  easily  ap- 
preciated ;  but  it  is  at  least  positive  and  well  known,  because  it  can  be 
observed  at  will  in  the  mesentery  or  web  or  tongue  of  certain  animals 
which  can  be  confined  upon  the  stage  of  the  microscope.  The  phe^ 
nomena  of  inflammcUion,  therefore,  comprise,  first,  hypercemiay  and  then 
eacape  from  the  blood-vessels  of  the  corpuscular  and  fluid  elements  of 
the  blood.  The  former  may  be  due,  as  already  seen,  to  various  irri- 
tations of  a  non-specific  character ;  while,  as  we  shall  learn,  the  latter 
practically  never  take  place  save  when  the  irritation  has  been,  as 
pathologists  like  to  say,  specific  or  infectious. 

It  would,  perhaps,  be  too  much  to  say  that  no  corpuscles  may  escape  from 
the  blood  in  a  condition  of  true  hypersemia,  but  it  is  speaking  accurately  and 
yet  comprehensively  to  say  that  sucn  congestion  is  not  cnaracterized  by  corpus- 
cular emigration,  whereas  the  essential  phenomena  of  true  inflammation  are 
never  met  with  save  in  connection  with  such  escape.  Experimental  pathologists 
have  long  sought  the  explanation  for  this  difference,  and  some  have  thought  to 
explain  it  on  the  theory  of  changes  in  the  vessel-walls ;  others  by  loss  of  tonus 
in  the  vessels — t.  e.  their  inability  to  resist  dilatation ;  others  yet  on  the  hypoth- 
esis of  a  peculiar  attraction  between  the  vessel-walls  and  the  corpuscles  circu- 
lating within  them,  or  by  a  concentration  of  blood-plasma,  or  by  vital  attraction 
between  the  various  elements  of  the  blood ;  while  still  other  hypotheses,  even 
less  tenable  than  these,  have  been  advanced  in  no  small  numbers.  Certain  it  is 
that  the  condition  of  vascular  tonus  is  more  marked  than  in  simple  hyperemia, 
and  that  the  character  of  the  fluid  as  well  as  of  the  solid  exudate  is  more  dis- 
tinctive. There  is  greater  relaxation  of  tissues,  while  the  intensity  of  passive 
congestion,  as  well  as  of  active,  is  often  so  much  heightened  that  rapid  gan- 
grene ensues  unless  this  tension  be  relieved.  The  freedom  of  transudation  also 
interferes  with  the  facility  with  which  the  lymph-channels  may  carry  away  fluid, 
and  gangrene  is  thereby  the  more  easily  produced.  In  proportion  to  the  cor- 
puscular elements  would  be  the  richness  of  the  albumen  strength  of  the  fluid 
exudate.  It  is  characteristic  of  active  inflammatory  exudates  that  they  contain 
so  much  albumen  as  to  easily  coagulate,  while  this  is  much  less  true  of  passive 
exudates,  which  are  for  the  most  part  very  fluid. 

The  phenomena  of  true  inflammation  comprise  practically  the  r6le 
played  by  the  three  elements  which  conspire  to  produce  those  changes 
— namely,  the  tumteHf  the  bloody  and  the  specific  irritants  which  are  the 
primary'  causes  of  the  entire  lesion.  Each  of  these  must  be  considered 
sepirdtely. 

All  observers  agree  that  in  actively  inflamed  tissues  the  number  of 
cells  is  very  greatly  increased.  A  certain  increase  may  be  accounted 
for  by  that  which  has  been  already  des(*ribed — namely,  the  escape  into 
the  tissues  of  the  wandering  cells  from  the  blood-vessels.  But  neither 
this  alone  nor  the  pnxluets  of  their  rapid  proliferation  are  sufficient  to 
account  for  all  the  cells  found  in  the  truly  inflammatory  condition. 
The  older  view,  for  which  Virchow  long  contended  without  accurate 
(contradiction,  was  that  these  cells  were  due  to  multiplication  of  those 
peculiar  or  proper  to  the  part,  since  he  showed  how  much  their  activity 
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[ui|rht  be  inereaseii  by  wbjit  was  tbt'ii  spukt'u  id*  vajsjiiely  as  **  tlie  ia- 
flammatory  irritant/*  After  CoUiiliinui  lia<l  imub  phihi  f!tt*  jiiatttTuf 
tluijjedeHis,  bis  fiilltiwci's  weiv  prouf  in  acroimt  fur  all  \\\v  abiitiiiually 
prei^^iit  cells  by  iiiultipHt^atiuii  of  tluK^e  wbich  bad  eseaiM^d  frcjiii  tlio 
vesseU.  Ill  this  way  threat  eonteiitiuii  arose  between  tfie  followers  of 
Vir«:*how  and  ^f  CuhnfieiitL  \\v  have  sinee  learned  that  tbe  trne 
rx phi !ia tion  is  atbtnled  by  tbe  eoini>iiiation  f»f  both  views,  ft  is  now 
weU  established  tliat  in  ecJinieetive  tissue  there  are  two  varieties  of 
eell^ — the  fixed  and  the  wandi»rin^ — the  former  eoneealed  in  tlie  tm- 
beindup  of  the  intert*4^lbdar  sulistanee,  while  tlie  hitter  are  small,  orrli- 
narily  roniid  in  shape,  rnrieh  res^'inblin^  the  white  eerjniseles,  possessed 
Iff  aJU<eboid  ebarueteristies,  and  (javin^  the  [>ower  ttf  (lianpng  pi>siti<in. 
These  are  known  as  the  wandering  eells,  whieh  meander  tbrongh  tbe 
lymph-spaees  of  tbe  tissues  or  baek  and  forth  into  ami  out  of  the 
WiKKl-vasc^ular  system,  their  mi^nition  bein^  regnlated  by  eanses  not 
yet  known  to  us.  Under  natnrnl  eonditions  their  nmhber  is  ivlatively 
tMimll,  Oneo  ^iven  a  true  inHannnatrny  distnrbanee,  an<l  they  are 
r(.*pnHbieed  with  anuizin^  n»|)idity  ;  and  theii*  ninnlK'rs,  atldeil  to  tlmse 
|>rcMbieed  liy  dia[>edesis  of  lenetwytes,  with  tbe  eonibin(^d  proliterative 
aelivity  of  l»otb  forms,  serve  to  aeeonnt  for  tiie  new  eells  whose  jires- 
viun*  ehanicterizes  jihle<rmonoiis 

and  other  similar  distiirbiinees.  Ft«i.  IL 

That  the^^  wanderinji:  ennnee^ 
ti%'e-tijvsue  eells  have  mneh  to 
do  with  these*  ehan^es  is  shown 
l>y  the  rtrently  pointeil-ont  but 
unmi.Htakable  eviilenees  of  ex- 
ee^tnve  activity  known  as  kar- 
yokinesis  (i\  f,  mtektw  arfirifti), 
Karvukinesis  is  a  term  in- 
tnKliiee<l  during  the  jitist  lew 
years,  implyin|r  *»  very  erMupli- 
catinl  series  of  changes  witli 
miclcur  ccll-ili  vision,  with 
radiate  arnin^^ment  oi'  pn^- 
tophusm  around  a  pular  ren- 
tre,  a  division  of  the  |::lnbule 
into  two  hemis|»heres  of  ap- 
)Hir(?ntly  char  protoplasm , 
with  a  granular  arrangement 
of  the  ehromatin  whieli  it  eon- 
tains,  into  peenliar  snrfaee- 
iiiarkiti|^s,  wliile  the  aehnn 
niattn  i»  metaniorplHised  into 
threails,  forming  a  mi>ri^  or  less  sjand!e-sha|K'4l  nrrangement  sti*et<'hing 
l»etween  the  two  jx»les.  A  synonym  for  karyokinesis  is  karifowifoHi^, 
friNjuently  sjxiken  of  as  mitoHm  for  short.  Wlien  a  t*ell  is  alvoiit  to 
umlergo  these  ehang(*s  tlie  elin»matin — that  is,  the  |iart  of  the  nnelens 
whi**li  stains  ea^sily — ^is  increased  and  the  niieliMis  disapjH^ars.  Slmrtly 
after  fonnation  «jf  the  threads,  whieli  gather  themselves  in  a  ^-^'ries 
♦  if   hiops   fiointing  from  the  etpiatur  to  the  pule>,  a  new  rnembmne 
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priiiii :  ryj,  kuryi,.ikj.]U'lir  ilivi^iuu  <\i  tlcc|j  vpl- 
Ihelitim  ;  r,  vr^^wrl  ^ihittcil  rriitJ,svLTse(y,  slxftw- 
iii^'  prolifertttlini:  (nulHthi-liiiiiK  r,  C'hrfunwtln 
threads  in  etidfiihelSyni  ccU  :  /,  fixed  cell  uinlcr- 
K^jjnv;  niiL-U'tir  dlvlf^lnii  iI^'liilU'K 
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is  formed  around  this  coll,  and  two  nuclei  are  thus  formed  out  of 
one.  During  this  division  the  protoplasm  undergoes  also  certain 
rotary  changes  of  position,  accompanied  by  segmentation  of  the  pro- 
toplasm contained  in  the  cell  outside  of  the  nucleus,  so  that  two  cells 
are  thus  formed.  While  nuclear  division  is  usually  bipolar,  it  may 
be  multipolar ;  and  in  all  probability  multipolar  division  gives  rise 
to  those  polynucleate  cells  often  spoken  of  as  giant  cells.  Kar- 
yokinesis  is  common  not  only  in  inflammatory  disturbances,  but  in  new 
growths  of  rapid  formation,  especially  sarcomata,  which  are  formed 
from  mesoblastic  cells,  the  same  which  have  to  do  with  connec^tive 
tissue.      Endothelial  cells  also  undergo  the  same  changes. 

The  wandering  tissue-cells,  or  those  which  have  been  produced  in 
the  natural  order  of  events,  or  those  which  seem  to  be  the  product  of 
rapid  breaking  down  of  other  tissue-cells  (Ziegler),  are  not  easy  to 
distinguish  from  leucocytes.  It  is  claimed,  however,  that  they  do 
not  produce  pus-k^orpuscles,  but  have  more  to  do  with  repair.  This 
claim,  however,  is  not  yet  fully  substantiated  and  needs  to  be  corrol>- 
orated. 

It  has  been  claimed  also  that  many  of  the  cells  concerned  in  a  vivid  inflam- 
matory disturbance  are  produced  from  intercellular  substance  whose  component 
parts  retain  a  power  of  conversion  into  more  distinctly  cellular  elements  in  the 
presence  of  certain  stimuli.  At  all  events,  when  new  cells  appear  their  nuclei 
are  first  small  and  apparently  destructive  of  protoplasm.  They  are  so  snugly 
fitted  in  between  the  bundles  of  fibres  proper  to  the  part  that  it  would  seem 
difficult  to  account  for  their  presence  by  mere  emigration.  They  are  often  seen 
where  there  is  no  sign  of  karyokinesis,  which  would  appear  to  prove  that  they 
are  of  independent  origin. 

The  peculiar  characteristics  of  the  leucocytes  have  been  already 
describea  at  considerable  length  in  the  preceding  chapter.  It  must 
suffice,  then,  here  to  say  that  during  the  injtammatory  attack  the  leu- 
cocytes are  increased  in  number — /.  e.  there  is  a  temjwrary  leucocyto- 
sis  which  is  the  usual  accompaniment  of  suppuration.  (According  to 
Cabot,  this  is  regularly  present  in  purulent,  but  not  in  catarrhal  forms 
of  ap|)en(licitis.)  The  recognition  of  this  fact  may  be  of  great  value 
in  diagnosis.  For  instance,  leucocytosis  is  rarely  present  in  tubercular 
disease  unless  suppuration  complicate  the  case.  It  is  met  with  in 
suppurative  osteomyelitis  and  in  all  cases  of  poc^keting  of  pus.  More- 
over, when  leucocytosis  is  present  coagulability  of  the  blood  is 
increased.  Of  the  various  leucocvtes,  it  is  the  mononuclear  and  poly- 
nuclear  forms  which  are  endowed  with  the  most  pronounced  activity 
and  which  play  the  principal  r6le  among  the  blood-cells  or  ])hagocytes. 
That  phagocytosis  plays  a  most  important  part  in  the  inflammatorj' 
pro<'ess  is  a  matter  to  be  emphasized  in  more  than  one  way  and  more 
than  one  place.  The  account  of  the  pr(x?ess  already  given  must  suffice 
for  descriptive  purposc»s ;  the  importiince  of  the  act,  however,  must 
be  made  most  prominent  in  considering  inflammation  and  suppuration. 
That  the  phagocytic  properties  of  thest*  cells  are  limited  will  be 
remembered  when  we  nK'all  that  in  certain  instances  ])hagocytes, 
which  are  inca|>Jil)le  of  defence  as  against  the  mature  bacterial  organ- 
ism, are  yet  cajnible  of  englobing  the  spores  and  ])reventing  their 
development.  Nevertheless,  the  activities  of  even  the  most  lively 
phagocytes  are  cajxible  of  being  influenced  and  i"epresse<l  by  extremes 
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of  heat  and  oold  to  which  patients  may  be  exposed,  either  locally  or 
generally* 

ThB  FHAOOOYTIO  ROUi  of  ObBTAIN  TlSSXTB-OBUiS. 

It  must  be  definitely  understood  that  phagocytes  are  not  made  up 
of  leuooc^rtes  alone,  but  that  particular  cells  Mlongii^  to  certain  tis- 
sues participate  in  this  protective  work.  Next  most  important  to  the 
leucoc^rtes  are  probably  the  endothelial  cells  of  the  vessels,  which,  as 
embrvology  teaches  us,  have  retained  some  portion  of  their  original 
mobile  activity.  Endothelial  cells  are  certainly  endowed  with  con- 
tractility, because  it  is  by  virtue  of  this  that  stomata  are  left  in  the 
vessel-wall  through  which  the  leucocytes  escape.  Numerous  observers 
have  proven  tiiat  the  endothelial  cells  often  become  overloaded  with 
bacteria,  tiiis  being  periiaps  particularly  true  in  the  liver.  After 
death  from  malaria  the  endothelial  cells  of  the  liver  are  found  filled 
with  the  Plasmodium.  When  piseons  die  with  the  septicsBmia  of 
swine  almost  all  the  endothelial  ceUs  of  the  blood-vessels  of  tiie  body 
may  be  seen  choked  with  microbes.  Inasmuch  as  these  oiganisms  are 
non-mobile,  their  presence  within  the  endothelial  protoplasm  can  only 
be  regarded  as  due  to  activity  on  the  part  of  the  tissue-cells.  The 
lymphatic  endothelial  cells  also  are  extremely  active,  while  the  ordi- 
naiy  connective-tissue  cells  are  much  less  so.  So,  too,  the  basophile 
cells  or  Jfastzdkn  of  Ehrlich  seem  to  be  active  in  this  direction. 

OHBMOTAXIfiL 

Having  considered  briefly  the  cells  which  take  prominent  part  in 
the  inflammatory  process,  and  the  escape  along  with  them  of  the  fluid 
portions  of  the  blood,  whether  these  coagulate  or  not,  it  is  necessary 
before  speaking  of  specific  factors  to  discuss  for  a  moment  that  which 
induces  the  above  cells  to  act  in  this  way.  That  there  is  a  peculiar, 
even  a  mysterious,  attraction  which  brings  specific  irritant  and  phago- 
cyte together  has  been  for  some  time  recognized,  but  it  remained  for 
Pfeffer  to  study  it  carefully  and  to  give  it  the  name  by  which  it  now 
])asses — I.  €.  chemotaods — while  others  have  widened  our  knowletlge 
of  it. 

Chemotaxis  is  a  term  implying  a  peculiar  property  of  attraction 
and  repuUnon  between  cetts,  botn  animal  and  vegetable.  It  mainly  per- 
tains to  vegetable  cells  alone,  and  has  been  offered  as  the  explanation 
of  the  sporulation  of  ferns,  for  example ;  but  as  it  interests  us  most 
in  this  place,  it  is  manifested  between  the  animal  cells  of  tlie  human 
body  and  the  bacteria,  which  are  vegetable  cells.  As  the  result  the 
former — /.  e.  the  phagocytes — having  power  of  migration,  are  drawn 
toward  the  latter.  To  be  more  accurate,  this  nnitual  or  |)eculiar 
attraction  is  known  as  positive  chemotaxis^  it  being  also  kno^vn  that 
exactly  the  reverse  obtains  under  certain  circumstances,  and  that 
mobile  cells  will  move  away  as  rapidly  a.s  possible  from  certain 
organisms  or  substances  for  which  they  seem  to  have  a  repugnance, 
this. being  known  as  negative  chetnotaxis. 

This  chemotactic  phenomenon  is  not  contined  to  phagocytic  cells  alone,  but 
is  manifested  as  well  among  the  bacteria  and  in  many  other  unicellular  vege- 
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table  and  animal  organiBuis.  Our  best  manifestations  of  it,  however,  probably 
occur  in  the  poly-  and  mononuclear  leucocytes.  Just  as  mobile  bacteria  move 
toward  nutritive  material,  so  the  phagocytes  seem  ordinarily  to  move  toward 
that  which,  in  the  interest  of  the  parent  organism,  they  are  to  attack  and 
destroy.  It  is  chemotaxis  apparently  which  impels  phagocytes  to  take  up  and 
dispose  of  certain  cells,  as  auring  atrophy  or  during  the  process  of  sloughing 
and  separation  of  dead  or  inert  tissue.  It  is  a  combination,  apparently,  of 
chemotaxis  and  phagocytosis  by  which  the  tadpole's  tail  is  separated  when  the 
animal  becomes  the  mature  frog.  It  is  this  combination,  in  fact,  which  leads 
the  phagocytes  to  act  everywhere  as  scavengers  for  our  systems  and  makes  them 
our  Dest  friends.  It  is  apparently  the  albuminoid  material  of  bacterial  cells 
which  exerts  a  positive  chemotaxis  and  attracts  the  phagocytes,  which  are 
brought  to  the  infected  area,  as  it  were,  by  an  irresistible  magnetism.  The 
chemotactic  activity  of  bacteria  may  be  exerted  by  them  either  fiving  or  dead. 
The  explanation  of  giant  cells  in  tubercle  is  probably  the  transformation  of 
mononuclear  leucocytes  which  have  been  drawn  toward  the  bacilli  in  their  rdle 
as  phagocytes,  and  which,  having  performed  their  duty  or  having  migrated  in 
unnecessary  numbers,  undergo  well-known  transformation  into  the  epithelioid 
and  ^iant  cells  characteristic  of  the  pathological  tubercle.  One  may  quote  here 
to  advantage  Metchnikotf's  statement  that  tubercle  is  composed  of  a  collection 
of  phagocytes,  mesodermic  in  origin,  which  move  toward  the  spot  where  the 
bacilli  are  situated  and  englobe  them.  The  polynuclear  cells  which  englobe 
the  bacilli  quickly  perish,  and  then  with  the  microbes  which  they  contain  are 
disposed  of  oy  the  mononuclear  phagocytes,  which  on  account  of  their  relative 
size  have  been  classed  under  the  name  macrophages.  This  has  to  do,  however, 
rather  with  chronic  inflammation,  miscalled,  which  will  be  considered  later. 

Specific  Irritants. 

These  are  essentially  living  organisms,  grouped  for  the  most  part 
among  the  bacteria,  fungi,  and  the  protozoa,  the  first  named  being  by 
far  the  most  frequent.  Before  a  lesion  can  assume  the  type  of  inflam- 
mation as  here  understood  some  one  or  more  of  these  organisms  must 
have  s(»cured  an  entrance  into  the  tissues,  the  circumstances  determin- 
ing such  invasion  being  considered  a  little  farther  on.  It  is  these 
living  organisms  which,  having  once  invaded  the  tissues,  determine 
that  most  active  congregation  and  proliferation  of  certain  cells  which 
we  have  just  described  under  the  head  of  Phagocytosis.  When  once 
the  irritants  are  present,  there  begins  that  very  active  conflict  which 
Virchow  has  so  graphicjilly  alluded  to  as  th^  battle  of  the  celh,  Xow 
the  mysterious  chemotac^tic  properties  of  the  component  substances 
manifest  themselves,  and  now  phagocyte  is  drawn  toward  bacterium, 
or  the  reverse,  while  the  tiny  war  goes  on  with  sometimes  varj'ing 
results,  it  being  a  question  which  can  prove  victor  in  the  conquest. 
This  is  no  fiction  of  the  imagination,  but  is  again  a  contest  which  may 
l)e  s(»en  under  the  microscojK*  in  certain  of  the  lower  animals,  while 
its  results  may  be  seen  in  the  examination  of  pus  from  any  human 
source.  In  another  place  I  have  likened  also  this  conflict  to  that  in 
which  certain  of  the  enemy  resort  to  poisoned  weapons,  because 
modern  biological  chemistry  has  now  shown  very  evidently  that  it  is 
a  jKirt  of  the  life-history  of  many  of  these  micro-organisms  to  produce, 
probably  as  excri'tory  prcxlucts,  albuminoid  or  other  substances  having 
sometimes  extrc»mely  toxic  projKTties.  And  so  it  comes  about  that  in 
many  of  the  surgical  infc(!tions,  while  the  lociil  destruction  is  produced 
by  the  actual  (leath  of  tissues  which  have  been  invaded  by  micro- 
organisms, the  general  or  systemic  symptoms,  ordinarily  spoken  of  as 
r/c  symptoms,  an^  literally  due  to  poisons  generated  in  the 
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infectcHi  nrvii^  tlispersetl  throughout  the  svsti'iu,  antl  ifi'ten  proving 
fatal. 

Tlie  heal  tiffavt  of  lhej<f  itjHTifiv  i rritfnttj'i  wht^n  thev  are  not  projiqitly 
attat'kttl,  devoured,  and  removed  t>v  pluigiK'vteH  i^  ptm^  whi<*h  means 
etdliihir  death,  or  gsmgiTne,  whieh  w  *l«ifh  of  mumL^  of  f*e\\^  whieh 
have  Tint  luid  time  to  separate  from  e-aeh  other  Pnj*»  then,  \»  the 
ordinary  eonseqiienee  (»f  the  eontest  above  {iHiided  to,  and  /T»eA  pim-vHl 
rcpresnds  the  dead  bodtf  of  a  phagoi'ijte  whieh  has  jHTishtHl  in  tlie  at- 
tempt to  protect  the  parent  orgiioisni  from  harm.  That  it  has  died 
valiantly  can  almost  iiivarialdy  Ir-  determiniHl,  heeause  within  its  dead 
IhkIv  may  be  seen  the  Inxly  <if  one  or  more  nf  I  he  minute  invaders 
wliieh  it  has  attaeked.  This,  then,  is  the  light  in  whieh  inHiimnuition 
atifl  infeetion  should  Ije  viewed. 

In  other  w^jnk,  we  may  have  eseajKi  of  fluid  jMirtitms  of  the  b!o*.Kl, 
whieh  may  or  may  not  eojigulate  ;  we  may  even  have  scunt*  esi'ajie  of 
rorjinst^dar  elements  with  some  activity  in  the  extra vasenhir  eella, 
wliirh  shall  lead  to  temptniirv  or  even  jMinnanent  enlargement  of  a 
jKirt  ;  all  iif  whieh  may  he  prtivoked  l>y  itijnry  or  by  the  jiresenee  oX 
c*ertain  ehemieal  irritants  within  the  l^htod  or  tissues;  fur  example, 
aleoliol,  urie  aeid,  ete.  But  the  tiietor^  whieh  provoke  the  greatest 
activity  on  the  part  of  intra-  and  extnivasenlar  cells,  and  whieli  deter- 
ndue  the  richness  in  albnniin  of  fluid  exudates^or  their  pnjmpt  eotigu- 
lation  so  sofm  as  blocMl-st^rurn  has  escnijwHl  frcmi  the  vessels,  and  whieh 
[mrtieularly  determine  the  furious  rnsh  of  [ihagoeytes  and  that  kind 
of  in  tercel  luhir  confliet  wliich  leads  many  of  the  contestants  \m  both 
jiides  to  death,  is  prtHlueed  tsolely  by  living  *trg;unsni.s  intrmlueed  from 
witJiont,  whose  presence  at  the  point  of  inflammation  is  abnormal  and 
iiijnrions,  which  are  itf!t'nding  snbstanees  in  every  respect,  while  tlie 
whole  phenomenon  of  inflammation  is  an  expressiftn  of  an  effort  tt* 
ri«l  the  system  thcn'of.  Taking  this  view  ivf  the  subject,  there  is  a 
mirst  important  distinetinn  between  hy(xuiemia  and  its  eunsc(|uenees, 
whicli  \s  absolntely  a  nou-infcetious  eondttiou^  and  inflammation  and 
iti*  consequencjes,  w  liieh  is  always  an  infec^tion  and  is  always  followed 
liy  more  or  less  death  of  cells,  the  same  being  often  extruded  in  a 
tscmifluid  mass  known  as  pus. 

PNext  Diust  be  studied  the — 
OmCUMSTANCES  WHICH  PaVOE  INFECTION, 
1.  The  Virulence  of  the  Infecting  Orgranisms  and  the  Amount 
^Jntroduced,^ — There  is  the  widest  diflerenee  between  various  forms 
I^Bf  miero-oi^misms  in  the  matter  of  virulence  ;  and  it  is  true  that 
^^en^  are  very  great  diflerenees  between  the  s'mie  sjx^eies  under  dif- 
frrent  cireumstanees,  these  <lif!'eri'nees  dejM'nding  on  conditions  as  yet 
abmiUitely  unknown.  With  certain  orgiuiisnis  it  is  enough  to  iideet 
an  animal  with  one  alone  in  order  to  liring  about  a  fatal  result,  this 
meaning  that  the  oi-g^^nism  itself  is  extn^mely  virulent  and  tJie  animal 
extremely  susceptible. 

Id  a  c:iilDea-pig,  for  instunce,  a  single  virulent  anthrax  bacilluB  wilj  produce 
deaths  whereas  in  a  more  resistant  animal  many  are  requirecJ,  an<l  in  yet  otiiers 
there  \&  abN^ilute  immuiiily  against  the  tlisrai^c.  Man  i^  murh  mure  j^uHt;eptible 
to  the  pyogenic  organisms  than  most  of  the  lower  animab,  which  \^  huq  rtason 
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why  wrong  deductions  have  been  drawn  from  many  ezperimentB,  and  why 
veterinary  surgeons,  who  are  so  careless  of  all  antiseptic  precautions,  yet,  as  a 
rule,  have  good  results  in  work  which,  done  after  the  same  fashion  on  the 
human  being,  would  be  inevitably  fatal.  It  is  one  reason  also  why  one  may 
draw  false  inferences  from  experimental  work  done,  for  instance,  upon  dogs, 
which  survive  many  an  operation  which  can  scarcely  be  successfully  repeated 
upon  a  human  being.  Tne  influences  which  afiect  the  vitality  and  virulence 
of  micro-organisms  are  most  numerous  and  widespread.  Temperature,  sunlight, 
moisture  or  dryness,  association  with  other  bacteria,  source,  are  but  a  few  of  the 
conditions  known  to  be  more  or  less  operative.  Inoculation  of  a  small  number 
of  certain  bacteria  may  be  harmless :  up  to  a  certain  number  it  may  produce 
only  a  local  disturbance,  like  abscess,  while  a  still  larger  dosage  may  produce 
fatal  results.  This  is  not  the  case  with  all,  however,  but  onlv  with  some  organ- 
isms. Bacteria  which  have  been  repeatealy  passed  through  the  animal  body 
become  more  virulent  than  those  cultivated  for  many  generations  in  test-tub^ 
in  the  laboratorv.  This  variable  virulence  is  especially  characteristic  of  the 
colon  bacillus,  the  anthrax  bacillus,  and  the  micrococcus  of  erysipelas.  Nor 
does  it  always  follow  that  the  most  virulent  organism  is  necessarily  cultivated 
from  the  most  toxic  or  serious  manifestation  of  its  activity. 

2.  Association. — Bacteria  are  seldom  found  in  pure  cultures 
under  natural  conditions.  By  mutual  association  remarkable  changes 
are  produced,  sometimes  in  the  direction  of  enhanced  virulence,  some- 
times in  the  direction  of  attenuation  of  effect.  Certain  organisms, 
extremely  dangerous  alone,  lose  their  power  when  combined  with 
others,  wliile  still  others  have  their  virulence  increased  to  a  rapidly 
fatal  degree.  In  faet,  these  effects  are  so  strange  and  so  contradictory 
that  no  law  governing  them  has  yet  been  formulated,  it  being  neces- 
sary to  establish  each  Ciise  by  experimental  investigation.  The  viru- 
lence of  the  anthnix  bacillus  under  ordinar}^  circumstances  is  well 
known,  a^j  is  also  that  of  the  streptococcus  of  erysipelas  in  man.  Yet 
when  these  two  organisms  are  introduced  simultaneously  the  mixture 
is  apparently  wellnigh  harmless.  On  the  other  hand,  the  simulta- 
neous inoculation  of  certain  other  species  greatly  increases  the  danger 
from  either  alone.  The  diplocoecus  pneumoniae  when  combined  with 
the  anthrax  bacillus  seems  to  liave  a  greatly  augmented  power. 

3.  Hereditary  Influences. — The  fact  that  immunity  against  cer- 
tain infections  and  susceptibility  to  other  conditions  are  transmitted 
from  parent  to  offspring  is  one  which  admits  of  no  dispute.  The 
explanation,  however,  is  almost  as  remote  from  us  to-day  as  it  ever 
was.  But  the  recognition  of  the  fact  is  of  the  greatest  importance  to 
all  ])ractising  surgeons.  That  bacteria  frequently  enter  through  wounds 
and  bruises  is  self-evident,  but  we  all  know  that  such  wounds  are  more 
likely  to  suppurate  in  some  tlian  in  others,  and  the  causes  of  infection 
in  some  an*,  to  a  certain  extent,  connected  with  hereditary  habit  of 
tissues.  The  same  causes  influence  not  merely  liability  to  infection, 
but  its  severity  and  cliaracter.  There  are  undoubtedly  also  local  as 
well  an  general  variations,  and  it  is  very  certain  that  among  these  the 
results  of  bruising  or  contusion  are  by  far  the  most  prominent.  There 
is  also  undoubted  ex]K»rini(aital  evidence  that  under  certain  circum- 
stances bacteria  pnKlucc  only  hx'al  lesions,  whereas  under  others  they 
prcnhice  general  and  even  fatal  infection. 

This   brings   uj),  in   fact,  the  whole  subject  of  immunity,  which 

must  be  <livi(lcd  into  i\\i^{(i)naixir(iJ  or  herecUtari/,  and  the  (b)a<^qui red. 

^ural  immunity   is,  to  some  extent,  of  racial  origin.      Ordinary 
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beep  art^,  for  instance,  extmonlinurilv  HUHceptiljle  to  anthrax,  but  the 
Algerian  slieep,  which  tlitfer  Icf^js  iVuni  tlio  otlicrs  than  dueortiiin  mees 
nf  mankind  from  oacli  other,  are  practieally  imninne  against  antlirax. 
Tiiere  are  the  jsaine  difterenees  lietween  the  coninioii  honse-mt  and  the 
white  rat,     Morphoh)gieal   diffeivnces,  however,  do  not  explain  this, 
fitr    the   negro  \^  relatively  exenij>t  from  yt*llow  fever,  ami  it  18  slid 
hat  the  Jajjancse  do  not  liave  scarlatina.     Acfptin-ff  hittitttHifif,  iin  t!ie 
Other  hand,  ih  the  result  of  aceideiital  eironm.stanees.      It  may  he  eon- 
fcrred  by  one  attack  of  eertain  diseases^  as  yi4hiw  fever,  scarlatina, 
^^tc.     It  is,  however,  less  complete  and  not  s<j  |K^nnanent  as  the  natural 
^Bbrm.     That  accpiired  immunity  may  l>e  prixhiccd  exix^rinientidly  in 
^Bininenviis  ways  is  of  very  great  interest,  but  is  a  subject  whicli  can 
^piardly  be  disc'ussed   here  at  length.     Two  fiiets,  however,  which  we 
have  learne<l  ex{K^rimentally,  afford   nttt  a    little  light   upon  ceiiatn 
^^ infections  in  the  hmnan  being.     One  is  that  e,dn  me  Jfitti/ur  will  so  re- 
Hpiice  natural  immunity  that  infection  may  occur.     This  is  shown,  for 
^^nstancc,    by    making   a    mt,  which    is   ordinarily    inimnne    against 
anthrax,  tire  itself  out  l>y  wrtrking  in  a  whiHd  cage,  after  which  it  can 
be  infect<:fL     So,  also,  certain  animals  can  be  infected  with  ih^'^'as*^  to 
which  uriJinarily  tliey  are  iuimune  after  plunging  thcni  in  a  void  bath 
^H^r  etei^aiing  their  temperature  consiileralily  aliove  the  nornud. 
^M     If  we  an*  permitted  to  draw^  any  inferences  from  8uch  !ab<iratory 
^fcive^tigation*,  they  she<l  not  a  little  light  uimui  the  favorizig  influences 
^cif  fatigue    and   exposun^  as  concerns    the    human   individual.      S4>, 
'      also,  by  priKlucing  artiticial  diabetes  in  aniuuds  which  arc  cirdinarily 
immune,  or  by  altering  their  diet,  or  Uy  injecting  certain  subsfauces, 
8ueli  as  phloridzin,  curare,  and  othci's,  their  immunity  may  be  re- 
duced or  practically  abolishcjd  ;  S4t,  also,  by  star\'ation,  or  by  removal 
^0»f*  the  spleen,  or  combining  different  bacteria  as  in  an  artificial  mixed 
^Pltifeetion.     These  facts  all  have  an  important   bearing  on  the  etiology 
''      of  disi^asc  in  the  hmnan  Iw^ing,  because  they  are  all  cajmble  of  b(4ng 
paralleled  in  (Uir  daily  experience. 

4.  Local  predispoBition  is  a  factor  of  almost  equal  importance. 
Oiiee  given  a  distinct  intc(*titni,  and  liyi>er4eniia  is  sometimes  a  con- 
tributing <.*ausc  of  inflanMuation.  Per  contrfff  amemia  of  tissues  seems 
to  be  again  a  favoring  condition.  In  |Mirt8  involved  in  clironic  con- 
gestion the  blood  fli^ws  moiT  slowly,  while  the  vessels  arr^  dilated  atid 
appirently  8usceptil)ility  is  ineiTasi^d*  Infection  here  producers  a  tyjK? 
rf*  disease  ordinarily  spoken  of  as  hjfpoMafw  injiammation.  General 
ia,  again^  is  a  predisposing  eause»  while  toxiemias,  including 
liabetes,  etc.,  are  still  more  so.  The  liability  of  diabetic  ^witicnts 
suppurative  and  even  gangrenous  infections  is  prr^vcrbiaL  The 
«-csi'nce  of  foreign  bodies  has  much  to  do  also,  and,  infection  once 
iving  oecnrriHl  along  with  its  introduction,  tlie  presence  of  a  for- 
Kgn  bt»dy  wnll  nearly  always  excite  su]*puration  ;  otherwise,  it  will 
linarily  rc^main  inert.  The  withdrawal  of  trojJiic  nerve-influences 
1pm»  apjmrt»ntly  p/miits  iniection,  as  is  instan(*ed  by  the  ease  with 
rhieh  bed-soi^s  ibrm  in  paralytic  jMitients.  Olvstruction  to  the  cir- 
ilation  or  to  escajw  i»f  s(»ereti*ins  more  easily  permits  infection  :  for 
cample,  in  the  apjx'ndix,  in  the  kidney,  in  tlic  g-all-Iiladdcr,  the  stdi- 
ir\*  gland.s,  etij.    Furthermore,  one  may  formulate  a  cpiite  comprehen- 
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sive  statement  and  say  that  all  such  lesions  as  solutions  of  continuity, 
hemorrhages,  degenerations,  vascular  stasis  produced  by  strangula- 
tion, etc.,  and  all  perforations,  increase  more  or  less  the  liabilitj'  to 
infection. 

The  ease,  for  instance,  with  which  the  colon  bacillus  passes  throueh  the 
coats  of  intestine  which  have  been  in  the  slightest  degree  disturbed  or  abraded 
is  remarkable.  It  often  happens  that  in  the  fluid  contained  within  the  sac  of  a 
strangulated  hernia  these  bacilli,  and  sometimes  other  organisms,  are  found  in 
great  numbers.  (In  consequence  the  sac  should  be  carefully  disinfected  before 
redaction  is  effected.)  Therefore,  without  the  existence  of  recognizable  lesions 
these  bucteria  sometimes  migrate  in  this  way,  and  thus  perhaps  enter  the  cir- 
culation. 

It  has  been  held  in  time  past  that  the  presence  of  blood  within  a 
wound  was  most  undesirable,  and  haemostasis  has  been  a  strenuous 
insistence  of  all  recent  surgical  writers,  it  being  held  that  blood-clot 
offers  a  most  favorable  nidus  for  the  development  of  bacteria.  It  has 
been  more  recently  shown  that  virulent  organisms  injected  into  blood- 
clots  occasion  no  suppuration,  and  our  views  are  of  late  somewhat 
modified  with  regard  to  the  danger  of  retained  clot.  In  fact,  it  has 
been  recently  utilized  in  the  healing  of  a  certain  class  of  wounds. 
Retained  blood  which  produces  undue  tension  is  a  source  of  danger, 
but  that  which  is  unirritating  by  its  presence  and  uncontaminated  by 
bacteria  is  capable  of  speedy  organization. 

5.  Pre-existingr  Disease. — Here  are  reckoned — first,  previous^  and 
long-existent  toxannias — e,  g,  syphilis,  diabetes,  scur\y,  etc.  Other 
conditions,  like  lithajmia,  cholaemia,  acetonemia,  and  the  various  con- 
ditions representeil  by  oxaluria  or  in  which  acetone,  peptone,  and  ex- 
cess of  uric  acid  are  found  in  the  urine,  come  also  under  this  head. 
One  need  never  be  surprised  to  find  suppuration  occurring  in  those 
cases  in  spite  of  due  observance  of  all  orainarj'  precautions,  since  bv 
their  existence  immunity  is  destroyed  and  vulnerability  increase<i. 
(Vide  also  chapter  on  Auto-infections.) 

Recent  toxcrmias  also  have  important  l)earing  in  this  same  respect. 
For  instance,  after  typhoid  fever  and  other  acute  wasting  disease,  in- 
cluding tlie  exanthemata,  surgictil  oi^rations  are  sometimes  followed 
by  failure,  and  should  always  be  postponed  until  complete  recoveiy, 
except  in  cases  of  emergency.  The  condition  to  be  hereafter  described 
as  enteronejms,  and  which  in  time  past  has  been  spoken  of  under  many 
different  names,  as  fecal  ansemia,  stert^onemia,  etc.,  is  one  which  posi- 
tively makes  dangerous  the  i)erformance  of  all  operations,  and  which 
certainly  predis|)os(»s  to  septic  disturbances  of  all  kinds.  The  post- 
puer|K»nil  state  is  also  one  in  which  operations  are  to  be  avoided  if 
possible. 

Certain  anatomiraf  changes  peculiar  to  the  t^ariouft  ages  also  belong 
in  this  category.  Old  age  with  its  accompanying  arterial  sclerosis, 
its  cardiac  debility,  and  other  well-known  tissue-alterations,  favors 
sluggishness  of  wound-re])air  and  l(»ads  not  infrequently  to  sloughing 
or  to  bed-sores.  Amyloid  changes  betoken  imjxured  vitality.  Chil- 
dren are  mm^h  inort*  liable  to  acute  osteomyelitis  than  adults.  Nurs- 
ing infants  ixrv  apiwrently  exempt  from  many  of  the  infectious 
dis<'ases,  but  possess  relatively  small  jH)wer  of  vital  resistance  to 
surgical    oiK^rations.     (Jenenil    anaMiiia    and    im]>aired    nutrition  of 
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the   body  predispose   to  most  infections^   acute  starvation    notori- 
ously so. 

6.  PeiBonal  Habits  and  Environment. — Diet  has  much  to  do 
with  tissue-resistance.  Bats  fed  on  bread  are  more  susceptible  to 
anthrax  than  those  fed  on  meat.  Huneer  makes  pigeons  highly  sus- 
ceptible to  the  same  disease,  and  artificial  immunity  induced  in  various 
animals  is  quickly  destroyed  by  starvation.  Prolonged  thirst  seems 
to  have  the  same  result.  Prolonged  fatigue  notoriously  reduces  im- 
muni^,  as  already  mentioned.  The  various  drugs  which  destroy  red 
corpuscles  impair  immunity,  and  even  by  injection  of  water  into  the 
circulation  the  bactericidal  power  of  the  blood  is  reduced.  White 
mice  fed  with  phloridzin,  wnich  produces  artificial  diabetes,  become 
highly  susceptible  to  glanders,  from  which  they  are  ordinarily  exempt 
In  this  connection  may  also  be  mentioned  the  various  toxsemias  alluded 
to  under  the  previous  heading,  which  may  proceed  from  the  intestine, 
from  the  genito-urinaiy  tract,  and  probably  also  from  other  sources. 
Climate  has  more  or  less  to  do,  as  also  extremes  of  weather,  with 
power  to  resist  infection  or  to  survive  serious  operations.  Dark  habi- 
tations, poorly  ventilated,  constitute  surroundings  which  notoriously 
predispose  to  infection  of  all  kinds.  Babbits  inoculated  with  tuber- 
culosis and  confined  within  a  dark  cell,  badly  ventilated,  become  rap- 
idly diseased,  while  others  similarly  inoculated,  but  allowed  to  roam 
at  large,  present  but  slight  evidences  of  the  aiFection.  Certain  occu- 
pations predispose  to  certain  diseases.  This  is  pre-eminently  the 
case,  for  example,  with  workers  in  mother-of-pearl,  who  are  exceed- 
ingly liable  to  a  particular  form  of  osteomyelitis ;  and  with  those  who 
make  phosphorus  matches,  who  are  prone  to  suffer  from  a  peculiar 
necrosis  of  tiie  lower  Jaw :  that  prolonged  suppuration  may  produce  such 
changes  in  the  blood  and  tissues  that  vital  processes  of  repair,  cell- 
resistance,  and  ehemotaxis  may  be  so  far  interfered  with  as  to  facili- 
tate subsequent  infection,  is  a  matter  upon  which  I  have  elsewhere  in- 
sisted. So,  too,  \vith  regard  to  those  agents  usually  considered  most 
desirable — L  e,  antiseptics — which  sometimes  set  up  toxic  disturbances 
of  minor  or  serious  degree,  especially  when  injudiciously  used,  by  which 
the  verj'  effect  we  desire  to  gain  is  negatived  or  destroyeil.  It  occa- 
sionally happens  that  iu  the  use  of  these  remedies  in  too  great  strength 
chemical  reaction  between  vital  fluid  and  antiseptic  leads  to  decom- 
position of  one  or  both ;  the  latter  being  decomposed,  its  previous 
properties  are  lost,  and  the  exposed  tissues  xmfavorably  acted  upon. 

Finally,  the  influence  of  local  injury  to  tissues,  particularly  of  con- 
tusions which  cause  tissues  to  lose  their  vitality,  is  strenuously  insisted 
upon  by  all,  and  is  spoken  of  repeatedly  in  other  places  in  this 
work.  Many  tissues  will  succumb  to  inoculation  after  oruising,  liga- 
ture en  nuissey  etc.  which  l>efore  such  injury  are  not  in  the  least  dis- 
turbed. 

7.  FcBtal  Infection. — It  is  only  in  a  very  limited  class  of  cases 
that  infection  can  be  transmitted  from  mother  to  foetus,  but  there  are 
instances  of  this  kind  in  which  the  surgeon  is  deeply  concerned.  As 
Welch  has  stated,  syphilis  is  the  only  infection  ca|>able  of  direct 
transmission  through  the  ovum  or  spermatozoon  ;  but  intni-uterine 
infection  may  occur  in  many  ways,  and  many  diseases  may  be  thus 
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tmiij^mitted.     The  placenta   is   usually  regarclecl  as  a  perfeot  filter; 

rieverihele^s,  it  is  iXTat^iiJually  jitisscihk*  by  nnfr(t-orgaiii?4m!^.  Tllp?^.' 
may  he  vanned  by  pre-exi?^titi|i  lesions  in  the  jihitTiita  or  by  the  viru- 
lence and  activin^of  luarteriu.  It  is  known  that  in  atiimals  the  bacilli 
(»f  chickcu  cholem  (intK-ulated  inU}  the  niarnnuilia),  of  syniptoinatic 
anthmx,  and  the  pyogenic  cot^ci  frequently  traverse  this  barrier.  In 
mankinil  infection  in  ufero  has  been  observed  in  small-jM>x,  measles, 
w^arlatina,  relapsinji;  fever,  sypliilis,  t nbe re uWsis,  croupous  pneumonia, 
typlu/id  fever,  anthrax,  and  surgical  sepsis. 


Sources  op  Infection. 

That   the  effects  of  bacterial   invasion  may   Im^  anticipated   and 

pnarded  against  most  effectually  it  is  necessary  that  the  practitioner 
be  thoroughly  familiar  with  the  sources  from  which  tliey  come,  and 
the  loc^alities  in  and  abcaitthe  body  which  they  m(»st  commonly  inhabit 
r»r  where  they  are  met  with  in  largest  niunlrers. 

Ski  it  ftuf!  MttroH.'t  Memhrane^^—^Of  all  jwssihle  sources  of  itif**etiou, 
the  skin  itself  is  probably  the  most  fertile.  It  is  exposed  t4>  contam- 
ination by  air  and  by  everything  whi<'h  may  c(»me  in  contact  with  the 
lK>(h\antl  tbei'e  is  {perhaps  no  t>rganism  ever  met  with  in  disease  winch 
may  not  be  found  upon  its  surface  or  within  its  n'eessi\s  In  fact, 
these  recesses,  such  as  the  crevices  beuttith  tlie  nails,  the  spices  betv^'een 
the  tc>es,  and  the  various  ptx^kets  like  tlu'  tonsils,  the  axilW,  etc,,  are 
those  most  commonly  inhabited  by  micro-oi^misins. 

Weleh  lists  deKcril>e(l  n  special  form  of  stapljyloeoecus^  which  he  calls  the 
S^epidrnnidh  a/bm^^  \\hii:h  he  c«n?4iUcr^  a  re^uhir  iahalntaiit  of  the  normal  skia, 
just  a»  the  colon  liacillui^  is  of  the  iiitestirml  eaiiiiL  He  deeoiH  it  a  variety  of 
the  S.  pyogenes  Hlhiw^  jMi.s?jCKs*-d  ortJinarily,  however,  of  but  feeble  pyogeDic 
power,  and  frt'<;ju«:'iitly  prei^cTil  in  layers  of  epidernii?*  lining  the  hai^-s^haftf* — 1. 1. 
extending  deeper  into  tiic  *ikin  tlian  can  anv  meann  of  cutuneoua  disinfection. 
While  it  would  be  irnpos(sil)le,  then,  to  di8h>c{ge  these  by  most  careful  Hcrubbiog, 
it  i»i  quite  possible  in  passing  sutures  through  the  skin  to  earrj'  this  organism  with 
them  ;  and  thij*  imdoubtedTv  is  a  common  explanatifm  of  stitch-hole  abscess« 
or  nuudi  deeper  aad  iroire  J*eriou?s  infections.  It  i»  an  argument,  therefore,  in  favor 
of  passing  all  sutureH  throngii  the  skin  from  witliin  outward,  which  is  particu- 
larly true  ID  abdominal  work.  Like  all  r)ther  organisms,  it  vanei^  in  vinilenoe, 
but  this  very  fact  makes  the  skin  one  of  the  greatest  source.^  of  danger. 

Bacteria  mav  penetrate  the  ^kin  by  means  of  three  different  routes — namely, 
the  »weat-glancfs,  the  bair-ftdlieles,  and  the  aebaceous  glands  by  nieaus  of 
their  regular  openings.  The  hairy  appendage!*  of  the  skin  are  even  greater 
sourceji  of  danger  than  the  nkin  it>*elf,  ^ince  a  direct  path  of  infection  into  the 
deptlnt  of  the  skin  is  atl^jrded  by  tlieir  folliclea,  Exjierimentally  it  has  been 
ehown  that  when  bacteria  arc  rubbed  into  the  skin  where  there  are  no  follicles, 
there  h  absolute  freedom  from  infection,  whereas  the  rcvertie  is  equally  true,  and 
it  ia  clinically  generally  rccopnizcd  that  furunele.H  and  carbuncles  form  aluKf^l 
exclusively  in  ihose  part**  provided  with  hair  and  j^ebaeeou^  glands. 

Contain inatiim  with  tlie  soil  i^  always*  a  Rouree  of  danger,  since  ordinary 
htaek  earth  a'^peeially  contains  two  organisms  of  ordinarily  greater  virulence 
And  danger — namely,  the  bacillus  of  tetanun  and  of  malignant  oedema.  Smegma 
aUo  contains  !i»apr<ip!iylic  and  sometimes  other  organisms  in  great  abundance. 
Particularly  ollen  it  contains  liaeilli  known  as*  the  smegma  bacilli,  which  are 
not  infrequerUly  mistaken  for  the  tubercle  bacillu?*,  having  certain  ppopertiei 
common  with  it.  Cerumen,  toojs  loaded  with  bacteria,  although  it  st'etns  to  be 
a  lesji  prominent  source  of  danger  than  most  ni'  the  other  secretions. 

The  mucous  membrane-s  are  in  constant  contact  with  micro^orgaiusms,  and 
furnish  eondilion»  in  many  respects  favorable  for  their  rapid  development. 


Dental  Caric?* :  disappcnrancr  of  dental  liwtttes  as 
reauit  of  prrAcuoe  of  bacteria.    iMillcrJ 

FIG.  5. 


Dental  Caries;  tubulcH  filled  with  cocci.    (MiUrr-  1 
FIG.    6- 


Cental  Caries,    <i-5co,>    (MilJerJ 


Dental  Caries;  tubules  plugRcd  with  cocci. 
(J-500J    (Miller.) 
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leverthelcagj  the  latter  is  interfered  with,  find  otlc^ii  inhibited^  liy  certain  me- 
chanical and  chemical  inHuence?^  which  afford  us  prntectioru  The  conjunctiva 
iii  an  extremely  exnoHcd  membrane,  whicli  ImrbofM,  however,  but  a  relatively 
small  number  of  oacteria  under  ordinary  circumstances.  The  tears  before 
j.eseapiog  from  the  conjunctival  sac  are  sterile^  and  arc  probably  valine  eimugh 
to  act  as  an  autisejitic  bath  for  the  cornea.  Moreover,  by  free  escape  of  jieere- 
tion  througrh  the  nasal  duct  the  conjunctival  sac  Is  kept  constantly  irrigated,  to 
hich  is  mainly  due,  in  idl  probaliility,  IIj*  ordinary  healthy  condition^  since  we 
m  lunv  commonly  lesions  folhiw  obstruction  to  the  lachrymal  duel.  The  hor- 
ble  results  of  Egyptian  ophthakniii — /.  f.  the  pyogenic  form  of  conjunctivitis— 
re  familiar  to  all  travellers  in  Egypt,  Tins  disturbance  ban  by  Howe  and 
others  been  clearly  shown  to  be  In  tlie  main  due  to  the  dies  which  are  attracted 
toward  the  eyes  of  the  infants,  and  which  are  most  pronounced  carriers  of  infec- 
tii>n,  while  the  superstitions  notimis  of  the  [tarent^  restrain  these  children  from 
instinetive  protection  of  the  eyes  when  thus  irritated.  There  is  probably  no 
grt*ater  common  carrier  of  pyfi^renic  infection  than  the  common  house-lly»  and 
nowhere  ia  this  agency  more  abundantly  demonstrated  than  in  the  hot  eliniate« 
of  the  Orient. 

IjfptT  lir^pirfttortf  TraH, — The  oval  oiivity  and  pliuryrix  are  never 
frt'i*  frum  bnrtcria.  Miller  has  stiitlied  ovor  i>ne  liiindnHl  sjKioies  that 
he  has  tVuiiid  under  vai'iim?^  eireuiiistiuiees  in  the  Iniiimii  mouth.  Sume 
uf  the.Me  are  |>iithrttreiiie  ;  othei's  are  apparently  al>Mdutely  ruin K'ent. 
Many  of  the  foniis  whieli  frrow  in  sidivii  will  not  *^r**vv  in  ordinary 
edia,  (  Mtf^'  Plate  III.,  illustrating  inferlion  of  tlie  teeth.)  Miller 
lis  nho  shown  that  all  i'onns  of  dental  eaiies  are  Init  exjiressions 
bacterial  invasion  even  of  those  ajJjKireiitly  most  solid  stnietures, 
iC  teeth  ;  and  of  late  we  have  hern  taught  more  fully  that  siieh 
va.sion  may  extend  far  beyond  the  t-oiilioes  nf  the  feetli  alone,  and 
\y  spread  to  various,  even  to  distant  ]uirts»  aut)  prcnhiee  |K)ssil>ly 
till  misehief  AUseesses  iti  tfie  lirain  and  extensive  septie  iofeetions 
ve  been  clearly  trueiKl  to  invasion  along  tlie  line  i>f  the  tlental 
bules.  One  of  the  most  virnlent  of  all  tlie  eoninion  inhabitants  t>f 
the  mcjnth  is  the  pneumoeoeens  of  Fninkel,  known  also  as  the  niienv 
ens  lani'eolatns  of  Sternberg.  In  virnlein-e  it  is  a  most  vsirialde 
rj^anismjint  it  is  prt's^-nt  in  a  virnlent  state  in  only  12  or  lo  la^ri'ent* 
of  4*41  st?s  (d'  in  fee  tion  (hie  to  it.  Tins  is  the  organism  which  is  the 
eiiii!^*  of  loljar  pnenmiuna^  and  fre(|nently  of  bronrluHpneunionia,  as 
well  SL!^  of  mirnerons  phh^gnions  and  <dher  intianHnations  of  the  throat, 
and  which,  getting  into  the  general  cireiilatiun  through  the  tonsils  or 
other  iMissible  pnrts  of  entry  about  tiie  nmnth,  eanses  serious  septic 
ami  inflanimatory  distnrhanees  in  widely  flistant  irgions.  Aside  from 
dental  ciiries,  a  widely-opened  jmrt  of  entry  is  cd'ten  atlbnled  by  thiise 
uJeemtions  aronnd  the  margin.s  of  the  gnniB  which  are  |>rodneed  by 
aaMimnUitions  of  tartar.  I>i.sense  in  the  antrum  of  Higlimore,  for 
instiinee,  an<l  nmny  othc*r  ItHid  ib'strnetions,  arc  fVccpiently  caused  in 
tliLs  way.     (  Vitlf  Fig.  12  fur  example.) 

The  next  most  ecjmmon  port  of  entry  is  the  tonsi/,  wlneh  contains 

variety  of  cry})ts  whicli  air  often  fillcil  with  seert'tions  or  retentions 

ided  ^vitli  bacteria.     ^Vnd  one  of  tlie  most  eomnnui  sonrws  of  an 

fiH.*titm  which   leads  to  inv<dvenjent  of  the  cervical  lyniph-mxles  in 

x»rcnlar  disease  is  an  infection  springing  Jirst  from  t!ie  tonsil  or 

le  teeth. 

In  spite  nf  the  fact  that   myriads  r»f  hncteria  are  swept  into  the 

"  cavities  with  the  air  w»'  breathe,  relativcdy  tew  are  met  in  the  nose. 

Vol.  L— ^ 
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Xnyiiion  of  tonguv  bv  pnoum^icoccl  ftflersub- 
cuUmeoDja  iniectlun  (Miller^. 


A  peculiar  capsule  bacilhis,  elusely  allied  to  that  described  by  Fried- 
Jiiuder,  has  hevn  tumid  ii»  a  Jiuniljer  nf  eases  of  oxa?jia,  while  the  pneii- 
riKK^weiirt  t)f  Fninkel  is  alsu  ofxtni  fVamd  theiv,  and  h  known  to  produce 
absc€i*se^  of  the  bniin.    One  if^ixKutic  urgiiiii^ni—nanijely,  that  of  rhhiO' 

acitroma — ^eoneerns  the  nose  almo!<(t 
t'i<*-  12.  6oleh%    its    first    ravages   at    least 

being  met  with  in  this  location. 

ImmuiVity  from  infection  in  the  nose 
is  largely  produced  by  the  bactericidal 
properties  of  nasal  mucus,  which  have 
been  definitely  established.  It  is  cer* 
tain,  however,  that  fnmi  the  nasopha- 
rynx j»athn;2:enic  bacteria  work  their 
way  along  the  Eustachian  tube  and 
[*miiuce  serious  disturbance  in  the 
middle  car,  from  which  it  aiay  spread 
farther.  The  ouestion  of  the  permea* 
bility  of  un broken  inacous  surfaces  to 
organisms,  particularly  to  tubercle 
bacilli,  is  one  of  very  great  importance. 
There  is  much  reason  to  hold  to  the 
pf*ssihility  of  such  migration,  although 
experimental  experience  is  wanting. 
Clmiciil  evidence,  however^  is  very 
stroiij^.  It  would  appear  that  tubercle 
bacilli  may,  and  occasionally  do,  enter 
the  lymphatic  circulation  without  causing  recr>gn]zable  lesion  at  the  point  of 
entry.  Nevertheless^  a  careful  search  will  ot!en  reveal  that  which  a  casual 
inv^tigation  may  not  »how. 

Alifnentarif  Cant  if, — Ppohubly  more  niic^rfKorpmiHmri  enter  the  ali- 
mentar}^  eanal  than  ^xin  aei'e?i{?  in  any  otlier  way,  tliest*  eoniing  both 
fnmi  ftMKl  and  drink  as  well  as  air.  Onee  within  its  eoiitinei*,  rela- 
tively very  few  of  tliem  are  cajudde  of  |>rulun^ed  existence.  Weleh 
states  that  the  nieeiuiinni  of  new-lnvrn  infants  is  sterile,  hot  that  within 
twenty-fiiur  hours  it  nsnally  contains  abundant  bacteria^  That  liao- 
terial  infeeti«ni  throntrb  this  jKissii^^-way  is  a  ver\^  fertile  sonix*e  of  noo- 
snrgietd  lesions  is  well  known.  The  possibility  i>f  isar|rical  infei'tiona 
being  prodneeil  in  the  same  way  is  Iwith  more  remote  and  less  ilemon- 
strable.  Xatnrally,  anaen»hie  <irg:inisins  find  here  more  favonible 
eonditious,  and  even  extn*mely  aeid  or  extri'niely  alkaline  conditions 
do  n<»t  serve  to  destrtjy  all  sneh  life.  Pyogenic  eiKvi  are  often  present, 
and  are  frequently  foimd,  in  |it*ritoneal  exndates.  In  the  intestines  of 
herbivorous*  animals  the  tetanns  bacilli  and  thtise  of  malignant  cedema 
are  regnhirly  foinuL  The  fnngns  c»f  aetint^mycosis  aUo  easily  finds  its 
way  into  tlie  bowel  along  with  ingesttnl  ftxnh  Under  ordinary*  c(m- 
ditions  the  bile  in  its  natural  reservoirs  is  frt»t»  fnmi  Imcteria,  but  the 
cidon  Imeilli  and  pyogenic  coeii  often  invade  these  pR^einct^, 

GeuUo'urimtri/  Trad, — Even  the  healthy  urethra  always  ci^^»ntains 
bacteria.  While  tJiest*  may  wander  iipwanl  to  an  indefinite  extent, 
there  it*  every  reason  to  think  th:it  the  urine  contained  nithin  the  bladder 
in  a  eondititm  of  jRrfwt  health  is  tnn:*  fmm  bacteria,  and  that  if  8ueh 

Siin  entrance  they  do  nt^t  hmg  renuiin.    The  satne  is  true  of  the  female 
ladder  and  urethra.     The  vagina  **ontains  orgtintsms  of  many  specicis, 
some  of  which  do  not  grow  on  ordinary  cultnre-me<lia»  but  are  to  be 
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recogniced  hy  the  microscope.  While  it  is  auite  generallj  acknow- 
ledged that  the  vaginal  secretion  is,  as  a  rale,  possessed  of  bacteri- 
cidal properties,  there  is  as  yet  no  satis&ctory  nor  comprehensive 
explanation  of  this  fisust,  its  normal  acidity  not  being  suffioent  in 
this  direction. 

The  MSOc  in  the  Ladeal  Ducts. — In  a  condition  of  perfect  health 
milk  secreted  from  the  ideal  mammary  gland  is  sterile,  but  may  easily 
become  contaminated  upon  itB  exit  from  the  nipple.  Conversely, 
under  many  favorine  conditions  these  organisms  may  travel  into  the 
lacteal  ducts  from  the  skin  without,  and  thus  contaminate  the  milk. 
In  all  probability,  the  breast  corresponds  in  behavior  to  other  glands 
whose  ducts  open  upon  the  sur&ce,  and,  while  such  openings  invite 
entrance  of  bacteria,  their  migrations  do  not  extend  far  from  the  sur- 
&ce  unless  some  of  the  other  conditions  already  mentioned  predispose 
to  further  infection  or  extension. 

In  summarizing  the  general  topic  of  possible  eouroee  and  patfaa 
of  infection  we  may  say  that  bacteria  may  enter  and  exert  deleterious 
action — 

A.  From  within  the  system ;  and 

B.  From  without. 

A.  From  within  they  may  set  into  the  tissues  either  through  the 
inspired  air,  through  food  and  drink — t.  e.  insesta — or  by  means  of 
more  direct  inoculation,  as,  e.  g.j  by  foreign  bodies  or  by  venereal  con- 
tact. The  danger  through  infection  by  inspired  air  is  relatively  very 
small,  and  concerns  most  probably  a  limited  number  of  organisms,  of 
which  the  tubercle  bacillus  is  the  most  important  Foul  air  and  air 
which  emanates  from  sewers,  cess-pools,  etc.,  while  most  unpleasant 
to  breathe  and  deleterious  in  many  other  ways,  does  not  necessarily 
contain  any  micro-organisms  which  can  be  injurious.  This  fact,  in 
opposition  to  generally-received  notions,  is,  nevertheless,  proven  by 
recent  investigations.  The  ingesta  furnish  the  most  fertile  source  of 
contagion  from  within,  but  the  diseases  thereby  produced  fall  for  the 
most  part  into  the  domain  of  medicine  rather  tlian  that  of  surgery. 

B.  Infection  from  wUhovi  the  body  may  come  by  actual  contact 
with  pre\nous  skin  or  mucous  lesions,  and  particularly  from  noxious 
insects  and  certain  parasites.  Among  surgeons  the  principal  sources 
of  contact-infection  to  be  enumerated  and  guarded  against  are — 

1.  Skin  and  hair; 

2.  Instruments; 

3.  Sponges  or  their  substitutes ; 

4.  Suture  materials ; 

5.  The  hands  of  the  surgeon  and  his  assistants ; 

6.  Drainage  materials ; 

7.  Dressing  materials ;  and 

8.  From  miscellaneous  sources — e,  g.  drops  of  perspiration,  unclean 
irrigator  nozzle,  a  contaminated  nail-brush,  the  clothing  of  the  op- 
erator, etc. 

While  insisting  here  upon  the  recognition  of  these  sources  of  dan- 
ger, the  precautions  to  be  taken  against  them  are  to  be  considered 
under  another  heading,  to  which  the  reader  must  at  present  be  re- 
ferred. 
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Highly  virulent  pyogenic  organisms  of  various  kinds  are  frequently,  if  not 
always,  present  upon  the  exposed  skin-surfaces  of  the  body,  where  they  remain 
inert,  but  where  they  are  most  favorablv  placed  for  such  deeper  implantation  as 
may  bring  about  septic  disturbances.  So,  too,  the  viscera  and  normal  fluids  of 
the  healthy  body  are  free  from  bacteria,  while,  in  fact,  they  seem  to  he  inti- 
mately concerned  with  the  vital  processes  of  digestion,  etc.  Here,  too,  disturb- 
ance of  normal  conditions  permits  speedy  entrance  into  the  circulation  with  all 
its  attendant  possibilities  for  harm.  It  is  probably  harder  to  take  the  ideal  pre- 
cautions when  dealing  with  mucous  membranes  than  in  any  other  part  of  the 
body.  While  wounds  and  deliberate  surgical  lesions  of  mucous  surfaces  or 
deeper  parts  covered  bv  them,  for  the  most  part,  heal  satisfactorily,  we  never 
expect  such  ideal  wound-repair  as  in  external  wounds  which  can  be  closed  com- 
pletely by  suture.  Nevertheless,  we  have  here  abundant  demonstration  that  the 
mere  presence  of  bacteria  is  not  necessarily  sufficient  to  interfere  with  healing. 

One  of  the  greatest  sources  of  possible  infection  has  of  late  been  shown  to 
be  the  presence  of  flies  and  other  noxious  insects,  which  act  as  carriers  of  infec- 
tion. The  Egyptian  ophthalmia,  which  ruins  the  sight  of  30  per  cent  of  the 
inhabitants  ot  Egypt,  has  been  shown  by  Howe  and  others  to  be  due  to  infection 
by  this  mechanism ;  and  a  very  simple  bacteriological  experiment  will  suffice 
to  show  that  the  foot-tracks  of  a  single  fly  across  a  wound  furnish  abundant 
opportunities  for  infection  with  organisms  which  are  presumably  virulent.  In 
fact,  the  danger  of  carriage  of  infection  by  this  means  is  greater  than  from 
almost  all  other  sources,  except  the  use  of  improper  materials  during  surgical 
operations. 

The  Elimination  and  Destruction  op  Bacteria. 

Infectious  micro-organisms,  like  the  non-pathogenic  forms,  are 
often  eifectually  dealt  with  after  gaining  entrance  into  the  body  by 
virtue  of  protective  powers  possessed  by  the  organism  and  manifested 
in  more  than  one  way.  Thus  they  are  removed  by  excretion  through 
certain  emunctories,  they  are  destroyed  by  certain  living  cells  and 
normal  fluids  (blood-serum  especially),  or  they  die  from  lack  of  a 
j>abulum  upon  which  they  can  exist.  The  pyogenic  bacteria  are  not 
infrequently  eliminated  through  the  urine,  in  which  case  they  may 
cause  temporary  disturbance  within  the  kidneys,  or,  if  the  dosage  be 
continuous,  the  lesion  may  become  not  only  permanent,  but  progres- 
sive. Thus,  in  pneumonia,  in  typhoid,  in  erysipelas,  and  in  other  acute 
infections  these  sj^ecific  organisms  are  frequently  found  within  the 
urine.  Here  is  also  often  found  the  colon  bacillus.  Tubercle  bacilli 
are  present  in  the  milk  of  cows  which  have  extensive  tubercular  dis- 
ease. Pyogenic  cocci  may  even  be  excreted  through  the  mammary 
gland  after  puerperal  fever.  Pneumococci  are  found  in  the  milk  of 
nursing-women  with  lobar  pneumonia.  Anthrax  bacilli  have  been 
found  in  the  sweat  from  the  paw  of  an  infected  rat,  and  pyogenic 
organisms  have  been  detected  in  the  perspiration  of  patients  suffering 
from  septicaemia  and  pyaemia. 

Conditions  which  Afford  Protection  or  Immunity. 

It  is  necessary  to  at  least  summarize  the  conditions  which,  in  oppo- 
sition to  the  many  lesions  described  as  favoring  infection,  serve  now 
to  produce  immunity,  or  at  least  to  increase  vital  resistance  and  de- 
crease vulnerability.  A  summary  of  this  will  not  long  detain  us. 
The  ideal  condition  is  that  which  is  summed  up  in  the  generally  rec- 
ognized expression  of  "  perfect  health,"  under  which  condition  the 
various  secretions  and  fluids,  possessing  their  normal  acidity  or  alka- 
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liiiity,  are   sufficictit   to  destroy  nr   render  inert   harmful    or^tinLsms 

»wli it'll  eiit*'r  their  prwini'ts  ;  wlieiv  the  skin  is  eured  fur  liy  the  habitH 
of  tlie  individual  in  snefi  a  wuy  as  t<i  prevent  its  being  overliiaded 
with  hiirmfnl  niierf»bes,  and  wlien*  diere  18  sneh  perfect  eqiiilibriuni  of 
iiig(»stion  and  exeretifin  as  to  jK^'mit  no  extravaseutar  excitement,  no 
rnngestiiin,  no  exudate  which  may  becnme  infected — in  father  wonis, 

L;ivhere  the  natural  functions  ari-^  jR-rfbrmed  in  an  ideal  manner, 
tender  such  c^inditiuns  almost  any  accident  is  survived  and  re^ndred 
without  |M'reeptilife  strn^g;lc,  tlie  tissues  and  Hoiils  in  their  healthy 
state  being  abnudantly  able  to  dispose  of  sucli  bacteria  as  may  aeei- 
ilentally  enter.  Under  these  conditions  the  traumatic  exntfate  is 
?i|R^edily  absorbed,  the  hyj>enemia  of  iiTitation  pnmiptly  comjK^nsated 
f\ir,  and  hen^  we  find  those  gi-ncral  conditions  which  surgetMis  cveiy- 
where  ivjoice  to  see,  and  under  whicli  tliev  feci  warranted  in  making 
,iiny  neeessiiry  interierent^e.  These,  Unt,  aiv  the  cttuditions  where  if, 
&y  accident,  infection  have  positively  oeeurreil,  hb  hy  intrtMhietion  of  a 
foreign  brKly,  fthagmwtosis  is  so  prompt  and  tlie  lymphatic  fdtnition 
througli  the  lymphatic  n<Mles  is  so  thorough  that  the  wi>rst  that  nuiy 
hapiM»n  is  Imal  suppuration.  This  gencnd  condition  is  juet  with  in  itn 
most  cimijilete  expressions  where  no  hereditury  inHucncts  have  eon- 
1  sitinHl  to  dwarf  orgjuis  or  impair  their  activity  ;  where  no  poison,  like 
I  tfiat  of  s\^>hilis  or  unc  acid  or  alcohol,  interferes  with  perfect  nutrition 
and  oell-activity  ;  where  ex[K*sure  has  not  hnveretl  tissue-vitality ; 
wlieii'  over-exertion  ami  mental  worry  have  not  lent  their  aid  in  con- 
tributing to  imjMxir  natural  prtx'esses.  These  are  the  contlitions  which 
tftV»rtl  protection  and  nmler  which  the  surgeon  loves  tu  work. 


Classification  of  Infections. 


Vi'e  speak  of  iuiections  in  another  way  as  primartf,  aeenndnrif^  and 

%ixed  ;  and  it  is  neci'ssary,  for  purposc^s  of  accuracy  at  least,  to  make 

reasi>nably  clear  (listinction  between  tlicm.     By  primary  infection 

1*  meant   infection  with  a  single  form   of  organism  wfiose  efleets  are 

prompt  and  sjK^edy.    Of  tliis  erysipelas  or  sypliilis  may  ser%*e  as  a  go4xl 

illustration,  although  in  the  hitter  instance  the  eha meter  of  the  cnn- 

fjf/hnn  virttm  is  not  yet  definitely  known,     Most  of  the  aentc  infinv 

fcirins,  in  fact,  Iwlong  to  the  jinmarv  ty|>e. 

Secondary  infeclnon  means  tliat  iifter  certain  disturbances  due  to 

]»ri ma ry  infection — i,  c,  one  (jf  a  given   type— there  ofnnirs  at  some 

Iter  jK'ricKl  and  from  a  distin(*t  source  another  infection  wliose  results 

fiuylxj  more  or  less  disastrous,  and  cause  tiie  ease,  at  least  f*a*  the  time 

l*eing,  to  assume  a  different  aspect.     We  may  liave  an  illustration  of 

this  in   the  «ist%  for  cxiuuple,  of  primary  tnbcreidosis  with  distinct 

I  infection  of  a  mnnlier  of  lyiofili-ntxlcs,  which,  acting  as  tiltei*s,  have 
ianght  in   their  tissnc'-nt't  a   large  niunber  of   tul>ercle  bacilli   tliat, 
lodging  there,  have  produced  lla*  usual  well-known  results  and   have 
practicdly  eonvertea  the  infected  nodes  into  granulomata.     In  tlieae 
mfected  masses  well-known  ehiuiges,  such  as  tfuKse  which  follow  tuber- 
infection — atrophy,  castration,  calcification^  etc.— may  be  in'cnr- 
when  suddenly   there  comes  infection   of"  a  ptfofftftic  tvjM^  und 
T>m  another  source,  and  sujvpuration  oi"  tlie  gniniiloina  is  the  result* 
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It  is  possible  even  to  have  a  tertiary  infection,  of  which  the  follow- 
ing may  be  a  hypothetical  instance :  Primary  infection  with  scarlatina 
or  measles,  by  which  vital  susceptibility  is  in  some  instances  notori- 
ously lowered  ;  as  the  result  of  this,  secondary  tubercular  infection  in 
an  individual  previously  resistant ;  and,  third,  a  suppurative  infection, 
as  above  described. 

In  contradistinction  to  these  distinct  events,  separated  by  an  ap- 
preciable, sometimes  a  considerable,  length  of  time,  we  recognize  a 
mixed  infection,  where  two  or  more  organisms  are  implanted  at  or 
about  the  same  time.  A  very  common  illustration  of  this  is  met  with 
in  most  cases  of  gonorrhoea,  in  which  there  is  a  synchronous  attack 
made  by  the  ffonococcus,  which  is  a  specific  micro-organism,  accom- 
panied by  staphylococci  or  streptococci,  whose  effect  will  complicate  the 
case  and  make  it  assume  a  less  particulate  type  of  infection.  Mixed 
infections  may  often  occur  in  other  ways,  as  syphilis  and  chancroid, 
chancroid  and  gonorrhoea,  etc.  Most  cases  of  mixed  infection  belong 
rather  to  surgery  than  to  general  medicine,  and  constitute  an  apparent 
violation  of  the  rule  to  which  physicians  often  point — that  two  distinct 
infectious  diseases  are  seldom  communicated  or  acquired  at  the  same 
time.     Nevertheless,  the  facts  remain  as  above. 

Bacteria  op  Pus-formation. 

Bacteria  which  act  as  agents  in  the  formation  of  pus  are  collec- 
tively known  as  pyogenic  oi^nisms.  These  are  di\4ded  into  two 
groups : 

A.  The  Obligate;  and 

B.  The  Facultative. 

Obligate  pyogenic  organisms  are  those  whose  activity  is  always 
manifested  in  the  direction  of  pus-formation,  which  seem  to  produce 
it  if  they  produce  any  unpleasant  action  whatever.  On  the  other 
hand,  the  facultative  organisms  are  those  which  are  known  occasionally 
to  be  active  in  this  direction,  and  yet  which  are  not  always  nor  neces- 
sarily so.  The  members  of  the  group  A  are  fairly  well  known  and 
catalogued,  and  are  not  very  numerous.  On  the  other  hand,  there  is 
reason  to  think  that  many  organisms  may  have  the  occasional  effect 
of  producing  pus,  as  it  were  by  accident  or  at  least  in  a  way  not  abso- 
lutely natural  nor  peculiar  to  themselves,  but  are  yet  frequently  found 
when  there  is  no  pus  present.  A  suitable  list  of  the  facultative  organ- 
isms, therefore,  can  hardly  be  made,  and  will  not  be  here  attempted, 
the  effort  being  only  to  mention  the  more  common  organisms  which 
play  this  facultative  r6le.  It  must  be  mentioned  also  that  even  the 
adjectives  "  obligate  "  and  "  facultative  "  are  to  be  accepted  with  some 
mental  reservation,  since  staphylococci,  for  instance,  may  be  met  with 
even  in  the  absence  of  pus,  although  nearly  all  that  we  know  about 
these  organisms  implies  that  pus  would  be  the  result  of  their  presence 
if  one  wait.  Furthermore,  there  are  certain  other  organisms,  not, 
strictly  speaking,  bacteria,  which  also  have  the  power  of  producing 
either  pus  or  pyoid  material.  These  will  also  be  mentionea  in  their 
place.  Some  of  them  belong  not  only  to  the  vegetable,  but  to  the 
animal  kingdom. 
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Obligate  Pyogrenic  Organisms. — .\.  The  staphifiococeus  pyogenes 
aureus  J  alhuHy  citnuH^  etc. — Those  are  minute  wphen>jcls,  avemffiiig 
eight-tenths  of  a  mieruji  in  dianu^ter,  wcnrring  usually  in  groups, 
sometinie^  showing  a  dipliKHX'eus  appeanuiee,  found  inside  and  out- 
side the  pus-ceils,  growing  at  ordinary  teiiij>enttiires  cui  all  media  with 
and  without  oxygen,  liquefying  gelatin,  ciMguIatiug  nnlk,  staining 
reailily  with  all  aniline  dyes,  surviving  for  a  long  time  in  dry  pus, 
dying  easier  in  eoni[^iratively  high  temjK?mtnreri  when  moist:  rather 
than  dry,  of  very  variable  virulence — the  most  commonly  met  with  of 
all  tlie  scxiulled  pns-oi'gsiuismH. 

The  S,  p,  attretis  produces  pignierit  aA  it  grows,  from  which  its  name  is  taken. 
,  too,  the  cUrefiM ;  the  a/bus  gri>w.H  without  pigmcnt-formatiou.  The  *taphi/h' 
'CUM  epidennidh  aibuM^  rai^re  recently  discnvered,  is  probably  a  8ub*variety, 
which  grow?*  and  liquefies  gelatin  more  Rlowly,  Otlier  loriu^  of  Htaphylocooci— 
namely,  the  crrew*  «/6«*  and  crrmtH  ftium^ — have  been  dejseribed,  hut  are  Beldnm 
met  with.     They  are  of  lesser  degree  of  virulence. 

One  of  the  juarked  characteristics  of  the  stapliylococci  aa  a  grnup  is  the 
powerful  peptonizing  action  which  they  exert,  ilureover,  the  chemical  prod- 
ucts of  their  life-chatigcH  t*eem  to  be  more  potent  both  in  a  local  and  general 
way,  leading  to  greater  destruction  of  ti^me  in  their  immediate  vicinity,  w^ith 
greater  inhibition  of  the  chemotactic  p^jwers  of  the  leucocytes;  that  ii*^  with 
more  interference  with  phagocytosiirtp  by  which  their  progress  would  be  inter- 
fered with.  Their  pre^^ence  is  often  to  be  recognized  by  a  peculiar  odor,  as  of 
ftour  pa«te,  which  when  detectefl  should  always  lead  to  a  prompt  change  of 
dresvsings  and  disinfection  of  the  wound  (by  irrigation,  spraying  with  hydrogen 
dioxide,  etc.). 

B,  Sfrrjifocm'rtL^  pi/Of/nif'j<  and  SfrejdormTffji  rri/aipehfi^, — These  t\vo 
organisms  do  not  ditfer  in  nutrphfdogy  nr  eii;*rtieteristies,  and,  while 
for  some  time  considered  as  distinct  from  each  otJier,  tire  now  by 
most  observers  re^irdcnl  as  identienl.  The  streptoei)eci  grow  in 
cdiains  of  varialdr'   k^ii)j;^tltj  and   individual  eoeei   vary  in  size.     They 
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^  prow  with  and  withont  oxyijen,  in  nil  media,  at  ordinary  tcm|x*ratnres, 
d(i  not   liquefy  p:4atin,  stain   readily,  sometimes  but  not   invariably 
|C<Ki^id:ite  milk,  and  var)"  very  much  in  loujxt'vity.     They  differ  extra- 
iiiarilv  in  viridence  ii5  obtuined  I'rom  different  sources. 
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There  are  many  streptococci  not  included  under  the  above  head  which  are 
indistinguishable  iiioriihologtc^llv  and  in  other  fL^pecti*,  and  yet  which  are  in 
a  raejusure  or  entin  ly  five  frfim  till  pathogenic  activity  in  man,  A  careful  bio- 
logical study  reveak  remarkable  and  iincxpliiinable  transformation  in  effect  as 
between  the  different  inemberi?  of  thi^  specie.^^  a  part  of  whieh  may  be  referable 
to  conditions  pertaining  to  the  organitsm  infected,  bnt  part  of  which  appar- 
ently pertaijit*  to  the  liacteria  themselvei*.  It  is  held  by  some  that  s^carlatina  is 
an  invasion  by  certain  organinmH  of  tliist  class;  this,  however,  is  nut  yet  defi- 
nitely c-^tablirthed.  When  found  in  the  stools  of  children  witli  summer  diar- 
rhcea^  they  are  regardt-d  a.s  indicating  actual  ulceration  of  tlie  intestinal  mucosa. 

Ill  contraclistinetifiii  to  the  stapliyltw^oceiy  the  strepti)corci  manifest 
a  strong  pn*«liUrtion  for  lymph- vessels  and  lyniph-spiiees,  alonjLi:  whieh 
they  extend  themselves  with  grt'ut  mpidity.  They  have  much  less 
jM:'pt*>inzin|j  power  than  tbe  staphyh_K'm*ei  (exeept  in  tlte  absence  of 
oxygen);  heneo  strc*ptf>eo*n"us  infection  assumes  usually  the  type  of 
widespread    intilt ration    nither    than    of  cirtnnu scribed  and  distinct 

oedema.  One  8ees  n^inarkable  in- 
itio. 15.  stances  of  this  in  eases  nf  phleg- 
monous (^rvsijxdiis.  It  is  hUggesttHl 
also  that  the  jK'euliar  manner  of 
gn»\vth  iff  the  strt^pto(]*t>cei,  in  long| 
chains  whicti  may  rtnl  up  and  en- 
tangle Idoml-t^orpnsides,  lm8  nuieh 
to  d<j  with  the  formation  of  fat- 
ten jboli  and  with  general  pyeemic 
distiirhances. 
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Both  these  bacterial  forms  have  the 
jH)wer  of  producing  hictie  fernientation 
m  milk  ;  and  it  is  i]uite  sure  that  lactic- 
acid  formation  sometimes  takes  place 
along  with  supfiuration  in  the  human 
tissues,  causing  acidity  of  discharge^ 
sour  odor,  and  watery  pus.  It  would 
appear  aUo  that  these  two  pyoj^enic 
forms  have  less  p^iwer  of  ptomaine  or 
toxine  formation  than  many  others,  and, 
conse*|Uently,  that  the  pyrexia  attend- 
ing suppuration  or  purulent  infiltration  ia  not  always  to  be  ascribed  to  this 
caiiBe  alone^  tor  fever  may  in  some  measure  lie  <lue  to  tissue-inetaholism  attt'nd* 
ing  their  growth,  the  metabolic  products  being  pyretic.  Thh  is  in  a  meiisure 
itnlistantiated  by  the  fever  attending  tricliinosis,  where  the  question  of  ptomaiQe- 
poisoninjr  has  not  yet  been  raised, 

C*  MivrovocvH^  IfiHceoiafffMy  kno^vn  also  as  the  (ftpfocoretoi  pneu* 
fTionice  or  the  pneumococcns  of  Frank  el  and  Weiehselhamn,  and  as 
the  microeoccni$  of  spuiinn  j*eptir(rmia  of  Pasteur  anil  td"  8t*^rnbei^. 
This  18  a  wipsuhitedj  lanee-sliaped  ct>ceu.s,  txrurriug  usually  in  jwiirs, 
sometimes  in  <diains ;  it  grows  at  ordinary  brKly-teinju'niture,  does  not 
Htpiety  gtdatin,  hh^es  viridenee  and  ihes  quickly  in  cidtitres,  hut  may 
haig  survive  in  dried  sjiutum  ur  hloiKL  In  virulence  and  <dlier  prop- 
erties it  is  extremely  varialile.  It  is  uf  interest  to  snrgeims  beeautie 
it  causes  many  hx-ahzed  inttannnations  and  is  a  fretpieiit  factor  in 
causing  septicaemia  ;  it  is  very  (d'ten  present  in  the  mnutljs  of  healthy 
indivi(hials.  It  may  prothiee  all  the  vainous  forms  of  exudates  as  the 
result  of  congestion  set  np  by  its  pi^'sence.  It  may  prtKhice  otitiii 
Biedia,  meningitis,  osteomyelitis,  and  serious  suppurative  disturbance 
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ill  the   periosteum,  the  Siilivary  glaiuls,  thi^  thyroid,  the  kidney,  the 
eodi>t]^anIium,  etc. 

I).  The  microcoeruH  ictragonu^  ^ro\v.s  in  gr(iu]is  of  f'mir,  eiicloj^ 
in  gelatinous  eiipsiilef?,  at  oixliiiary  rucmi-tenipemtuiv,  with  ur  without 
oxygen  ;  is  i^rdinarity  jmthogenie  for  the  smaller  animals,  and  h  found 
frequently  in  tul>erenlar  eavities  in  the  hings,  less  often,  in  eomieetion 
with  other  c<x^ei,  in  ubscesst^i^  ahout  the  jaws  and  neck,  into  which  it 
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ficeius  to  have  gained  entmnee  through  the  mouth.  Suppuratirms  pro- 
duced by  these  organisms  alone  are  prohaiged,  mild  in  i-haracter,  not 
jxiiniol,  but  aeeoruiKinied  by  much  brawny  indunition  of  tissues, 

E,  The  mivrnt'ornui  gonorrhfffr  or  f/onoroccUnS  is  tountt  <'onstantly  in 
the  pus  of  true  gonorrhieta,  in  many  cases  the  pus  being  a  i»ure  culture 
of  this  organism.  These  em^ei  are  always  met  with  in  pairs  (iHscuit- 
t^hapetijj  while  their  inclusion  within  the  leucocytes  or  tlieir  attaclunent 
in  or  to  epithelial  cells  is  elia  met  eristic. 

Unlike  all  other  pyogeaif  focci,  tlieme  do  not  Btiiin  byOnun's  nii'tliotb  being 
decolorized  bv  iociiae,  by  which  fact  they  may  he  distin^niished.  They  htg  vui- 
tivateU  with  ditEcuity,  and  iire  known  rather  by  their  clijiiciil  ef!"ecLs  than  by 
iheir  Laboratory  eharacteri^ties  ;  are  u  strict  huiaan  parasite^  other  iininialH,  so 
uitst  as  known,  being  pnictically  imninne.  The  gonoeiMjeus  may  alf*"*  produee 
^dhtcesaes,  and  may  he  carried  1o  dishmt  oarts  of  the  body,  where  it"*  effects  are 
itiost  commonly  aoted  aa  pyartlirosis,  altnoutfh  endoearditis,  pericarditis^  ph*u- 
risy,  etc.  are  known  to  be  due  tu  it,  and  fatal  pviemia  hit^  been  produced  in  con- 
sequence.  In  sonie  way^  not  always,  clear,  it  is  probably  the  exfjlanntion  of  the 
post-*jfmorrh(Eai  arthnfim  ^o  often  wrongly  spoken  of  as  gonorrhtpal  rhpumatij^ni. 

F.  Thr  BttcUhiH  roll  commKnts  or  Volon  ban!! tin, — This  is  an  ordi- 
nixvy  inhabitant  of  the  intestinal  t^inal  ;  varies  extremely  in  virulence 
and  somewhat  in  mr^rphologieal  appcartineoa  ;  cuttgulates  milk  ;  is  itften 
assciciated  with  other  organisms  ;  nii^nites  easily  bulb  ahmg  the  ali- 
mentary ranal  and  from  it  into  the  ,^urroundin^  tissues  or  elianncls. 
It  is  a  frcfjuent  tlisturldii^  clement  in  the  jirodiietion  <d*  kidney  and 
lie|iatic  diisease,  as  al^o  in  the  prtKbiction  «»f  apijendicitis  and  iierito- 
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nitis.     Ordiaarily  its  pyogenic  pr<3j)ertie8  are  uot  vi mien t;  occasion- 
ally, howevcFj  it  becomes  extremely  virrilent. 

The  colon  bacillus  is  found  at  points  widely  Heparated  from  ib*  natural  honie^ 
aod  hiis  been  kntiwn,,  for  instance,  to  produce  abstTSi*  in  the  brain.  The  pu^due 
to  the  prertence  of  thene  orgunit^ms,  either  in  pure  culture  or  mixed,  ib  usually 
characterized  by  an  offensive  fiscal  odor,  whicli  led  to  ihe  attempt  to  separate 
the  bacillus  fretidut*  a^*  a  disstiiict  Ibrnu 

The  hanflua  pyogenes  Jfj^lkhu  and  the  btiriiitw laetinf  (wrogenes^  as  well  as  certain 
other  forinjJi  occasionally  met  with  in  connection  with  disease,  are  now  regarded 
SA  identical  with  the  colon  bacillus. 

G.  The  haeiflm  pi/ocifanem^  a  widely -distributed  or^dnism,  often 
met  with  in  tlie  skin  uiid  outsiiie  of  the  budy  ;  a  motile,  liquefying 
bacillns,  jj^rowing  at  t>nlinary  temjK'raturerf,  seldom  met  with  alone, 
but  iK!easionally  prcKhieing  pus  withuiit  association  with  otlier  organ- 
isms ;  it  stains  tne  dischai^s  and  dressings  a  characteristic  bluish- 
green  and  imparts  sometimes  an  ot!ensi\'e  (iior, 

8uppuratioii  caused  by  tliis  bacillun  h  usually  prolonfred,  but  characterized 
by  little  eonstitutioaal  disturbance.  Is  often  found  in  enteric  discharges.  When, 
HA  it  may,  it  produces  jsjeneral  iafection,  it  may  cause  hemorrhag^ic  or  gangren- 
ous enteritis.  The  bacillufl  pyocyaneuH  is  an  organi^^m  quite  tenacious  of  life, 
and  one  which  it  ia  soinetime,H  difficult  to  completely  get  rid  of.  I  have  known 
patientfl  to  follow^  one  after  another,  in  the  sanie  bed  or  the  same  corner  of  a 
room,  iu  each  of  whose  cases  blue  pus  was  a  marked  feature.  It  seemed  very 
much  as  if  infectitm  hung  around  this  particular  locality,  and  as  if  the  organ- 
iiims  w*ere  not  disposed  of  by  the  ordinary  process  of  disinfection. 

Among  other  organisms  wliieh  have  been  more  or  les«s  identified 
with  the  obligate  jnogenie  bacteria,  and  yet  whieh  have  sciireely  ftmnd 
a  prominent  enough  place  to  deserve  more  tlian  mere  mention  here, 
are  the  ahtphifloooiY^ns  salirariuH  pi^ogcnei*^  the  mirrovocruft  salirarius 
m'pii€UH^  the  la/r/vjcorr//^  f/itu^ivfv  pi/offenei^j  wliieh  have  been  found  in 
saliva  in  the  liimian  mouth  ;  the  Htrrptovofviiii  Hrpticu-s  liqinfaciens, 
finind  iu  the  siime  f*avity  ;  and  the  sirepfoeoecH^  voryzm  coni(tf/iomz 
aptorum,  met  with  in  that  disease  in  the  horse  known  as  strangles^ 
where  it  is  ftamd  in  the  pus. 

Facultative  Pyogenic  Orgatiisms — /.  r.  those  which  have  the 
|xjwer  of  provoking  suppurati<jn,  but  which  have  otlier  and  more  dis* 
tinet  |Kithc>genie  activities  as  well. 

A.  BaeUlm  typhi  abdominal^. — This  is  found  in  many  pun-foci,  developing 
during  or  af^er  typhoid  fever.  It  is  occasifmaliy  met  with  alone,  though  most 
of  these  abscejwes  are  really  mixed  infections.  It  h  most  cfimmonly  met  with 
in  the  bone  or  beneath  the  periosteum,  t^uch  abscesses  are  Irequentfy  met  with 
in  the  HW,  and  may  not  be  noticed  until  month»  after  the  convalescence  from 
the  fever.  The  pus* contained  within  them  is  not  always  typical  in  appearance, 
but  may  be  unduly  thin  (*r  unduly  thick. 

B.  Bnnihitt  protrun, — Under  this  name  arc  included  three  diHtinct  forms 
w^hich  were  originally  described  by  Hauler  an  distinct  species,  but  which  are 
now  regarded  a**  pleomorphic  formi*  of  the  same  organism.  It  is  a  motile  bacil* 
Ins,  met  with  in  tleconi posing  animal  and  vegetable  material,  and  occasionally 
found  in  the  alimentary  canal.  It  has  been  found  to  prciduce  pus^  especially  in 
the  peritoneal  cavity  and  about  the  appendix.  It  may  even  cause  general  infec- 
tion and  peritonitis. 

C.  Bftdiht9  diphtkfriiT. — A  non- motile  bacillus,  varying  considerably  in  9\te 
and  shape,  changing  the  reaction  in  sweet  bouillon  from  acid  to  alkaline;  pro- 
duces a  most  dangerous  infective  inflammation  of  cxpiiaed  surfacej*.  with  tena- 
cious exudate  amounting  ti)  a  distinct  menihrane.  As  a  part  of  ita  life-historv 
it  al«4J  produces  a  powerlui  toxalbuaien,  which  is  one  of  the  most  profound  eelf- 
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poisons  known,  tbe  disintegration  of  the  rell-cnnstittientsdue  to  its  action  being 
rapid  and  pronounced.  Thi.M  will  acctmnt  lor  the  inudden  heart- fai hi ren  nhieh 
are  so  often  reported  in  (connection  with  the  disease.  The  ilistinetive  mem- 
branes may  he  produced  on  any  abraded  f*nriaee  in  any  part  of  the  lindy.  Diph- 
theria of  wounds*  lA  much  more  common  on  the  European  continent  than  at 
home.  It  is  connected  ahvays  with  at  leaat  superheial  necrosis,  and  HionetinieJi 
with  ver>^  extensive  gangrene,  even  of  the  so-called  hospital  type.  Mo^t  of  the 
nbscei*.-*es  met  with  in  diphtheritic  cases  are  instances  of  mixed  infection, 
although  it  is  said  that  occiLsionally  the  pus  tnay  he  almost  a  pure  culture  of  the 
diplitheria  bacilli.  All  the  symptoms  and  disturbances  of  diphtheria  can  he 
produced  by  the  toxalbnmen  except  the  membranes,  which  apparently  require 
the  presence  of  tlie  bacilli  to  provoke  the  coagnlation. 

D,  fifin/ift^  /f/(7/i/.™More  will  be  said  abtiut  this  organism  when  consider* 
ing  Tetanus,  and  to  that  subject  the  reader  is  referred.  The  tetaruis  bacillus  is 
occasionally  found  in  pus  which  conieH  from  the  arcii  tiirough  which  the  orig* 
inal  infection  was  jiroauced.  But  thciie  bacilli  do  not  travel  to  any  distance  in 
the  human  lw>dv,  and  are  practically  never  found  away  fmni  the  area  primarily 
involved.  Under  most  of  thc^se  circumstances  the  pus  is  the  product  of  a  mixed 
infect  iiin. 

E,  BanHm  (gdemaiis  7/mi%ii*. — ^Thia,  too,  will  be  more  fully  considered 
under  a  different  heading.  (8ee  Malignant  (Edema.)  It  is  a  lon|r,  anaerobic 
bacillus,  widely  dlHtributed  in  the  soil  and  the  faK^c;*  of  aninndi*.  There  is  rea- 
son to  think  that  this,  like  the  tetanus  bacillus,  may  occaaionally  lead  to  forma- 
tion of  jjos, 

F.  lifwillm  fnha'nthM^, — This  organism  likewise  will  receive  fuller  deiicrip* 
tion  in  an  ensuing  chapter.  (See  Tuberculosis.)  The  pus  of  old  cold  absceasea, 
in  which  the  more  obligate  pyogenic  organisms  have  long  since  died  out,  usually 
still  eontainjs  this  organism  in  mildly  virulent  form.  On  the  other  hand,  fresh 
BUppurations  occurring  in  connection  with  tubercular  disease  are  mixed  in  fee* 
tions.  There  is  reason  to  hold,  however,  that  thin  organism  is  capable  of  pro- 
ducing pus  even  when  none  of  these  are  present.  For  exami^le,  in  that  form  of 
acute  miliary  tuberculosis  which  is  occa.sionally  met  with  a«  fcone-abscesa  it  may 
be  found,  for  whose  origin  we  naturally  look  to  this  organism. 

G.  Bacillun  anthraei^t.  {8ee  Anthrax.) — This  h  one  of  the  mni^t  malignant 
and  resistant  organisms  known,  being  in  the  highest  degree  poisonous  for  the 
tmaller  animals,  man  being  less  susceptible.  One  of  its  ciiaractoristic  lesions  in 
the  buman  body  is  a  form  of  pustule  commonly  known  as  mniigvant  prnfak,  the 
pUij  in  which  isusually  a  pure  culture  of  this  organism, 

H.  Baei/Zuff  imtUrL — This  is  the  organism  which  produces  glanders  in  the 
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lower  animals  and  in  man.  That  form 
of  the  dii*ease  whicli  is  common iy  known 
AA  farcy,  in  which  the  infected  nodules 
rapidly  break  down,  is  most  likely  to 
contain  pus  which  shall  be  more  or  less 
a  pure  culture  of  this  organism. 

L  Baciitufi  kprtr, — This  is  the  micro- 
organism which  produces  b^prosy  and 
which  closely  resembles  the  tubercle 
bacillus.  It  is  constantly  and  exclu- 
Rivelv  present  in  the  lesions  in  leprosy. 
whicTb  are  often  of  the  suppurative  type, 
the  bacilli  being  enchjsed  within  pus- 
cells,  as  well  as  found  in  the  fluid  sur- 
rounding them.  Although  supiniration 
in  these  cases  may  be  in  a  large  measure 
due  U>  secondary  infection,  it  is  positive 
that  the  leprous  bacilli  de8er>'e  to  be 
grouped  in  this  place. 

J.  The  baciUui*  pnmrnonifP  qf  Fried- 
lander  viViA  at  one  time  regartied  as  the 
caune  of  croupous  pneumonia,  which  is 
now  known  to  be  due  to  the  micro- 
coccus lanceolatus.  Tlie  FriedliindiT  bacilluH,  however,  is  capable  of  pro- 
ducing broncho-pneumonia,  and  ij*  oecaaioually  met  with  in  empyema,  suppu- 
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rutive  metiingitis,  and  iDflfimmfitiinia  alxiut  the  nasci-pliaryxigeal  cavity,  of  which 
it  is  known  to  bo  an  occaj^itinul  inhabitant. 

K.  Tltt  lifid/Jm  qf  iftjturftza^  in-rbajKi  the  wmalle*»t  bacterium  yet  deatcribed, 
hai*  btit-n  iVitind  in  thf  purnb  nt  iliscbary:*'*^  iViini  |iaiit*nti«  .•suffering  from  gripj>e. 
Willie  tlie  etiological  relations  of  tbi:*  bacillus  u>  the  ^urgiL-al  ge^juebt'  of  grippe 
(quite  numerous^,  by  the  way)  are  not  yet  finally  CHtablisbed,  tlie  organism  i^, 
neveribt'less,  of  interest  and  importanc^e  to  the  surgeon. 

L.  Tftt!  BaciiftiM  of  RhbimchnjiHd^—A  distinctive  organism  \uia  been  descrilied 
for  this  disease  and  given  this  name.  It  hai^  such  wide  morphological  differ- 
ences, however;  that  it  h  poi*j^ible  that  it  is  only  the  bacillus  of  Friedlander 
aiH>Ye  mentioned.  At  all  events,  an  organism  of  this  general  character  l»  con- 
stantly found  in  the  thickemd  tissues  from  the  nose  in  this  disease,  (  Vide  Fig.  2(X) 


Fig.  19. 


Fig.  20. 


Blilti(i«di*r<)tiia :  inflltfjitjrm  oftismies  nlKiut  the 
note  {c&ni:  rL't«L>ni*ii  by  Dr.  Wmde,  Butfulfj, 
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M.  Bacilhtit  itritfiiiff'niuT  hamorrhiiiflav, — Thin  is  known  also  :lh  the  bacillus  of 
chicken  cholera,  of  rabbit  seplicieniiH,  id*  swine-plagne,  and  of  deer-plagne*  It 
i&  probably  also  the  same  as  the  bacillus  described  by  Ihiviiine  in  1872,  It  is 
found  in  the  blood  and  a^dematous  fluids  of  atfecteil  aninods,  jirodnces  indol 
when  grf»wn  in  pentone  solution,  and  retains  vitality  for  a  long  time  when  not 
dried.  It-H  most  enaracteristie  pathogenic  activities  are  to  cause  swelling  of  the 
spleen  and  iym]dj-no(k'H,  ecchymoses  in  mucous  mem braro^s,  acute  anleaia  at  the 
p(/int  of  inoculation,  hemorrhages  and  degenerations  in  muscles^  and  pus  in  cer- 
tain animals. 

N.  Thr  Banllu*  oj  Bubonic  Phgue. — This  was  recently  discovered  bv  Kita- 
sato,  and,  in  view  of  the  recent  ravages  of  the  disease  in  the  Orient,  lias  as- 
sumed considerable  importantH\  It  grows  upim  most  media,  and  is  found  in  the 
blfjod,  in  the  buboes,  and  m  all  the  internal  organs  of  patients  suffering  frtmi 
this  dlsejise.  The  snniller  animals  are  susceptible  nj"<«n  inoculation.  Aninmls 
(cd  with  inoculated  foods  die  ulso,  showing  tlie  possibility  of  infection  through 
the  intestine.  When  ex[>osed  to  direct  sunlight  for  a  i'vw  hours  the  bacillus 
dies.  The  giMJcral  ex[)ressions  of  the  disease  are  those  *d'  hemorrhagic  septicemia 
and  its  consequences. 

r>.  T/tf  Htirithts  of  Ptuturhhrftml, — This  is  seldom,  if  ever,  seen  in  this  country. 
It  is  known  \n  England  as  **  the  bbickdeg''  or  **  f]narter-eviL"  It  is  an  anaerobic 
organism,  frequently  met  with  in  cattle,  which  cfiuses  a  jieculiar  emphysema  of 
subcutaneous  ti?-sne,  which  spreads  more  lieeply,  and  is  followed  by  a  coydous 
exuchite  of  dark  serum  with  gas-formation.  Tiie  sujaller  animals  are  noi  ordi- 
narily inoculiible  ;  but,  if  to  the  culture-material  used  be  added  20  per  cent,  of 
lactic  acid,  their  insusceptibility  is  overcome  and  they  succnnib  quickly  to  the 
disease.  So  also,  as  in  Ine  civwe  of  the  tetanus  bacillus,  by  addition  of  the  bacil- 
lus prodigiritfus  or  of  jjroteus  vulgaris  the  disease  may  be  induced  in  otherwise 
ins  usee  |  tt  i  1  »le  an  i  ma  Is. 
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Fungi. 

Bei^idf*^  the  mjrrfK^rpuii.snis  overvwUen'  grouped  gh  bactrriti,  there  are  other 
minute  urganismf*  which  have  jiIj^i  the  juiwer  f*l"  engeu^lf  ring  |iuk.  One  nf  thene 
is  the  ray-fungus,  known  as  tln^  actinomi/cU^  which  causes  the  diiieajse  known  tm 
lunijiy  juw  or  act inu mycosis.  Suppuration  is  always  si  concoinitiuit  of  the  ad* 
vanced  lesions  of  this  disease,  and,,  wliile  it  may  he  in  nniny  instauei'??  a  mixed 
infection,  it  i*  not  necessarily  «o.  Morenvi  r,  the  jujh  produced  under  these  cir- 
cu instances  contains  minute  calearef>us  pjirlicles  which  are  pathognomonic,  and 
by  which  a  diagnosi'^  can  sometime^s  lie  made  oH-hand. 

Besides  these  fuupi,  others,  lielouijiD^  ratJicr  to  the  ciass  of  vegetable  mouhls, 
which  are  yet  pathogenic  for  Iuiukui  beings,  may  be  occiii^ionally  met  with  under 
these  cireumst{ince?5  — for  exam]ih%//i*!  J'nngti»  of  Mtuinrn-foot,  the  iepffifhnj-,  and 
other  mouldji?  from  the  mouth,  while  the  diH'erent  varieticH  of  a^penjilim  aiay  be 
found  in  pus  about  the  ear,  or  even  in  that  from  the  hraiu. 

Protozoa. 

The  protozoa  also  have  the  power  occasirjually  of  (iroducing,  if  not  al>soIute 
ideal  pus,something  so  stron^^ly  rescmhliiitr  it  timt  we  may  include  them  among 
the  facultative  pyogenic  organisms.  Tlie  best  known  of  these  protozoa  are  tlie 
am(fh(t  which  are  j*o  often  met  with  in  tlie  intestinal  canal  in  certain  ciamtries^ 
and  which  are  occasioually  met  with  in  the  United  States,  especially  as  the 
excitinjr  caus«.*^  i>f  a  peculiar  type  of  riyscntery  often  accomjnmied  hy  ah.sccsi*  of 
the  liver.  In  the^e  abscesses  the  auKcbje  are  usual iy  found,  aufl  no  other  organ- 
isms. A  neither  group  of  the  protiij^oa,  known  to  biolofjistrf  as  the  r^>mf/?V/^  are 
al**o  capable  of  causing  pii>-formatioii,  more  particularly  in  some  of  the  lower 
animals.  Numerous  (*!her  parasites,  belonging  higher  in  tlie  animal  kingdom, 
are  undoubted  exciters  ui'  pu^'formalion,  tliough  it  is  not  ncce^ary  to  lengthen 
the  list  beyond  those  already  meutioucd. 

Clinical   Characteristics  of  Pus  from.  Different    Agencies. 

Staph yloeoecn^, — Dirty  wliitf,  modenxtoly  thick,  with    s^our-fjaste 

odor. 

StrepfoeoceuH, — Thin,  wlute,  olUit  witli  shreds  of  tissue. 

Colon  Bacii/ii^. — ^Thick,  hin>wiiish,  witli  fetid  cKlor,  or  thin,  dirty 

whiU',  with  thicker  iiiasscs, 

Min'tn:u('rH.i  LffurrtihditH.^Thvny  wiitriy,  greenish,  often  copiims, 

BarlUitA  PffurffaHt'Hs. — r>istinetly  irrceii  or  liliie  in  tint, 

BiirilhiH  7\fhi'rffffo.^L^. — Thick,  ctinly,  white  pnstcj  or  thin,  g-iT'cn- 

ish,  with  small  clicesy  Itmijis  or  even  with  lK>ne*}^picnla\ 

Acfiuomi/rifi. — Thick,  hrownisli  white,  with  stnall  firm  nodules  of 

yellow  color. 

Amffhii  i  o//\^Thick  1  n'ownish-i^cd. 


Bacterial  Determination  as  an  Indication  in  Treatment. 

There  m  a  praetic^ul  side  of  preat  importunce  jK^rtainini^  tf)  the 
retMj^nitirui  of  tlie  nature  itf  the  inteeiious  i»roiiiiisni  in  many  cases  of 
FUppumtion  ami  aliscess.  For  instanec,  pus  whieh  is  due  to  strcpto- 
c<M?ciis  inva>ioii  indicates  a  c«41cction  which  should  he  i'lveh^  evaeu- 
ateiJ  and  carefnlly  dniined.  Tliis  Ik  also  true  in  essential  R's|)ects  wf 
?tiphy!ocof!en>*  piis,  ]iartit*idarly  that  due  to  the  S.  aiuTUs.  Putrid 
^)irs  fmni  any  source  I'alls  for  disinfc(*(i*ui  and  free  dndnatr*'*  die 
ffjnner  prcfcraldy  jitThajis  hy  hydroireu  dioxifh\  Pus  whicli  is  due 
to  the  i'olou  harillns  is  nnt  often  extrnnely  virulent,  winch  aecount.s 
for  yo  many  cas4.»s  of  ap[>eudic*itis  recovering;  with  or  witlunit  (»pcni- 
tion.     A  collection  of  this  pu^  calls  f<u'  little  more  than  mere  drain- 
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age  and  opportunity  for  escape.  Pus  from  a  recognizable  tubercular 
source  may  still  contain  living  tubercle  bacilli.  This  means  either 
that  the  ca\aty  whence  it  came  should  be  completely  destroyed  and 
eradicated,  or  else  that  the  margins  of  the  incision  or  opening  through 
which  it  has  escaped  should  be  so  cauterized  that  infection  of  a  fresh 
surface  is  impossible.  The  same  is  true  of  abscesses  due  to  glanders 
bacilli  and  to  certain  cases  of  suppurating  bubo  following  chancroid, 
where  the  whole  course  of  events  shows  the  virulent  character  of  the 
organisms  at  fault. 

Suppuration. 

Although  it  may  be  possible  to  produce  in  certain  laboratory  ex- 
periments metamorphosed  material  which  very  closely  simulates  pus, 
or,  in  fact,  by  injection  of  chemical  irritants,  to  sometimes  quite  faith- 
fully imitate  the  suppurative  processes,  nevertheless,  the  student 
must  be  promptly  brought  face  to  face  with  the  statement,  to  which 
for  surgical  purposes  there  is  no  practical  exception,  that  suppura- 
tion— I.  €,  formation  of  pus — is  due  to  the  presence  in  the  tissues 
of  the  specific  irritants  already  catalogued  and  described,  and  of 
the  peculiar  peptonizing  or  other  biocJiemical  changes  which  bacteria 
exert  upon  living  animal  cells.  Coagrulation-necrosis  is  the  term 
applied  to  the  characteristic  changes  occurring  in  the  tissue-cells 
when  thus  attacked,  which  may  be  summarized  as  a  fading  away  of 
cell-outlines,  diminution  in  reaction  to  reagents,  and  a  sort  of  merg- 
ing together  of  cells  and  intercellular  substance.  Coagulation- 
necrosis  is  not  the  sole  result  of  bacterial  activity,  but  may  be  brought 
about  from  other  causes.  Nevertheless,  pyogenic  bacteria  do  not 
exert  their  deleterious  action  upon  the  tissues  without  bringing  about 
changes  included  under  this  term.  In  an  area  thus  infected,  as 
already  described,  leucocytes — i,  e,  phagocytes — are  present  in  largely 
increased  numbers  for  purposes  already  distinctly  described.  As  we 
get  nearer  to  the  centre  of  activity  phagocytes  are  more  numerous 
than  are  cells,  and  intercellular  barriers  completely  break  down. 
Where  bacteria  are  found  in  greatest  nimibers,  there  also  occurs  the 
greatest  phagocytic  activity,  and  there  too  will  be  found  the  charac- 
teristic evidence  of  suppuration — /.  e.  pus.  As  already  indicated,  the 
polynuclear  leucocytes  are  most  active  of  all  in  the  process  of  defence. 
Where  coagulation-necrosis  is  most  marked  there  has  been  the 
greatest  activity  of  conflict  with  the  greatest  death  of  cells.  Around 
these  areas  bacteria  and  cells  are  found  in  indiscriminate  arrange- 
ment. Tissue-vitality  is  impaired  by  intoxication  of  the  cells  by  the 
excretory  products  of  the  bacteria — r.  e.  the  so-called  ptomaines, 
toxines,  etc. — and  their  power  of  resistance  is  thus  weakened.  From 
the  mechanical  results  of  pressure  tension  around  the  centre  of 
activity  is  increased ;  by  which  tension  vitalitj'  is  still  more  impaired 
and  more  rapid  tissue-^eath  occurs.  Thus  there  occurs  migration  or 
burrowing  of  pus ;  or,  to  put  it  more  clearly,  the  tissues  break  down 
in  front  of  the  advancing  destruction,  and  always  in  the  direction  of 
least  resistance.  This  is  known  as  the  pointing  of  pus^  and  this  it  is 
which  brings  it  many  times  to  the  surface,  and  often  in  other  and 
less  desirable  directions. 


AtHCtfsM  111  Kidney  of  Rat^hit  nfler  Iiitravenotif*  Iitjection  into  an  Enr-vcin  of  CuHure  of  Pyogenic  Cocci 

lienae  mitfls  of  cocci  surrowrided  by  furea  of  caagiilatioii  necrosis  clue  lo  their  t03tic  activity. 

Outside  ihH  a  lonc  of  phagocyteti 
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Abscess. 

An  abscess  i.s  a  circumscribed  collection  of  pus.  Tlio  term  is 
used  in  eontradislint'tioii  Ui  pHruhiit  Injiliration,  in  wliic/li  tlie  fullee- 
tion  Ls  by  no  meuiis  cironmscnlx'^l,  hot  is  exL*eedi iigl y  diffuse  iind 
extends  itself  in  various  direetioas,  the  aDioimt  at  any  jKirtieukr 
spot  lieinij:  almost  inappreciahle.  Purulent  infiltration  is  etanmtinly 
regarded  as  mnt^li  tlie  more  sf4'ioas  of  the  two  eoiulitions,  si  nee  it  is 

f  mueh  hanler  for  piij5  to  siifely  escape  under  these  t*iiTnnistaiiees  tlian 
when  it  c'an  all  he  evaeuated  throu^li  a  sin^^le  ojK'iiing.  The  term 
pMegrmon  is  one  which  18  now  generally  used,  Ijoth  at  home  and 
abnrad,  to  in(li<'ate  a  suppurative  proc^ess  usually  of  tlie  general  cha- 
racter of  purulent  intiltmtiuu  rather  tlian  i^f  ahnipt  abscess,  but  some- 
what generally  employed  to  cover  lioth  *"ouditii>ns.  The  adjeetive 
phhgmonoun  is  coupled  with  the  name  of  any  i>f  the  other  surgieid 
infeetiiHis  diseases  to  indicate  that  it  is  complicated  by  .su]jpunititin — 
€.  f/.  phlegmonous  erj^sijielas.  Pue  is  a  product  of  bacterial  activity 
wiiicn  is  iisnally  formetl  rapidly  rather  than  slowly,  and  abscess- 
forniation  f^r  phleguionmis  activity  of  any  kind  is  ordiuarily  a  matter 
of  hut  a  ft*w  days* 

In  eouueetion  with  this  I  w<ndd  like  to  suummrize  the  story  of 
inflamuuition  and  suppuration^  to  paraphrase  Sutton,  and  read  it 
scoologically,  as  though  it  were  the  ,<torv  of  a  battle.  The  leucoc^ytes 
(phagtxn'tes)  are  the  defending  army,  the  vessel  its  lines  of  communi- 
eation,  the  lenc^wtes  hciug,  iu  eifret,  the  standing  army  umiutained 
by  every  composite  organism.     When  this  body  is  invaded  by  bacteria 

'  or  other  irritants,  iuformatiou  of  the  invasion  i.s  tclegra]>liLH^l  by  means 
of  the  vasomotor  nerves,  and  Icuriwytes  are  pushed  to  the  front,  rein- 
forcements being  rapitUy  furnished,  so  that  the  standing  army  of 
white  e^jrpuscles  may  be  inereascd  to  thirty  or  fVu'ty  times  the  normal 
standanL  In  this  ctmfliet  cells  die,  and  t>ftcu  are  eaten  by  their 
comjKinions.  Frequently  the  shuigliter  is  so  great  that  the  tissues 
become  f)urdeued  hy  the  dcatl  Ijotlies  of  the  suldiers  in  the  fnrm  of 
pus,  the  activity  of  the  cells  being  j^rovcn  hy  the  fact  that  their  proto- 
plasm  often  e(»n tains  bacilli  in  various  stages  <if  destruction.  These 
dead  cells,  like  the  t'orpses  of  soldiei>>  who  fall  in  battle,  later  become 
hurtful  to  the  organism  which,  during  their  lives,  it  was  their  duty  to 
protect,  for  they  a  it  fertile  sources  of  septicaemia  a!id  pyjcuiia.  This 
illustration  may  seem  a  little  rnmautic,  but  is  warranted  by  the  facts. 
Around  the  margin  of  the  site  of  an  acnte  alxsi'css  is  formed  a 
bsifrier,  by  coudeusatiou  and  cell-inliltration  fif  the  surrounding  tissues. 
This  is  not  a  distinct  wall  mu^  membrane,  yet,  nevertheless^  serves  as  a 
sanitary  CO rthm  toeoniinc  the  mimic  conflict  with ii*  reasonable  bounds. 
This  is  the  zruie  of  real  inflammation  ;  within  it  there  are  tissue- 
destruction  and  eo{igulati<m-nccrosis,  {VUle  Plate  IV,)  By  virtue 
of  the  jK'ptonizing  [jowcr  of  the  pyogenic  (U'ganisuis  the  [wirts  involved 
in  this  necrosis  gradually  liquefy,  the  in  tercel  hilar  substance  dissolv- 
ing first.  It  is  this  which  in  the  main  forms  the  fluiil  portion  of  the 
pus.  Various  tissues  sIihw  wiilcly  tliHeriug  rcsistaut-e  to  this  soften- 
ing prtK^ess,  In  true  glands  thi*  inti-rlolndar  septa  se<'m  to  bnnik 
down  first,  and  in  this  way  supjuiration  extends  around  the  acini  or 
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glaDd-lobules,  and  thus  pus  may  contain  masses  of  easily  recognizable 
size.     These  masses  are  ordinarily  known  as  doughs. 

It  is  by  virtue  of  the  so-called  lymphoid  cells,  which  are  those 
principally  involved  in  producing  the  barrier  or  boundary  of  the  acute 
abscess  as  above  described,  that  granulation-tissue  is  formed,  which 
promptly  takes  up  the  effort  of  repair  so  soon  as  pus  is  evacuated. 
This  boundary  has  no  sharp  limit,  but  shades  off  into  healthy  sur- 
rounding tissues. 

Under  the  term  '^ abscess*'  is  ordinarily  meant  that  which  is  more  minutely 
described  as  cLCute  abscess.  Under  certain  circumstances,  especially  where  they 
are  produced  by  the  facultative  pyogenic  organisms  rather  than  the  obligate, 
abscesses  form  much  more  slowly,  and  may  be  spoken  of  as  subaciUe,  These  are 
terms  used  in  contradistinction  to  the  so-called  cold  abscess^  which,  although  clin- 
ically bearing  a  certain  resemblance  to  the  acute,  is  in  almost  every  pathological 
respect  widely  different  from  it.  Cold  abscesses  will  be  considered  at  length 
under  the  head  of  Tuberculosis.  It  is  possible  to  have  an  acute  pyogenic  in^- 
tion  of  a  cold  abscess  ;  in  such  case  we  have  acute  manifestations.  UravUctHon- 
abscesses  are  those  where  pus  forming  in  one  part  tends  to  migrate,  usually  in  the 
direction  in  which  gravity  would  take  it,  extending  into  portions  deeper  or  lower 
down.  Perhaps  the  best  illustration  of  this  is  the  pointing  of  a  psoas  abscess 
below  Poupart's  ligament.  Mefastaiic  abscesses  are  those  which  are  formed  as 
the  result  of  embolic  processes,  each  one  being  in  miniature  a  repetition  of  a 
lesion  which  has  already  occurred  at  some  other  part  of  the  body.  The  under- 
lying fact  concerning  metastatic  abscesses  is  tnat  the  primary  process  has 
occurred  in  some  other  portion  of  the  bodv,  whence  it  has  been  distributed 
as  above.  These  will  be  more  fully  considered  in  the  chapter  dealing  with 
Pyaemia. 

The  characteristic  product  of  all  acute  suppurative  lesions  is  pus. 
This  is  an  opaque  fluid  of  creamy  consistence  and  whitish  or  grayish 
appearance,  varying  somewhat  in  density,  met  with  in  amounts  from 
a  minute  drop  to  collections  of  half  a  gallon  or  even  more.  Under 
ordinary  circumstances  it  is  odorless,  and  its  reaction,  either  acid  or 
alkaline,  very  faint.  It  is,  like  the  blood,  composed  of  a  fluid  and  a 
solid  ]>ortion.  The  solid  portion  consists  of  so-called  pus-corpuscles 
and  other  ddbris  of  tissue,  which  will  vary  with  the  site  of  the  disease 
and  the  parts  involved.  The  source  of  the  pus-corpuscles  has  already 
been  cited  at  length,  and  the  statement  already  several  times  made 
that  they  are  in  effect  the  bodies  of  phagocytes  which  have  perished 
in  the  biochemical  fight  for  existence  of  the  parent  organism.  In 
them  may  frequently — almost  always,  in  fact — be  seen  cocci  or  bacilli, 
which  are  also  found  in  large  quantities  in  the  surrounding  fluid.  It  is 
chardcteristie  of  certain  micro-organisms  to  sustain  peculiar  relations  to 
the  pus-cells,  which  will  be  considered  more  at  length  in  their  appropri- 
ate i)lace.  Aside  from  these,  there  \vill  be  granular  ddbris,  the  result  of 
breaking-down  leucocytes  and  other  normal  cells.  When  treated  with 
acetic  acid  and  various  staining  reagents,  the  pus-corpuscles  are  found 
to  be  multinucleated,  which  is  a  sign  rather  of  degeneration  than  of 
proper  cell-activity.  Under  the  microscope,  with  fresh  pus  from  an 
acute  abscess,  certain  jnis-cells  will  be  seen  to  show  amceboid  move- 
ments. The  characteristic  pus-(»orpuscIe  is  in  reality  an  original  poly- 
nuelear  leucocyte. 

Pus  should  be  ordinarily  without  odor,  but  under  certain  circumstances  it 
possesses  an  odor  which  will  vary  in  character  according  to  the  source  of  the  pus 
or  the  nature  of  its  principal  bacterial  excitant.     Pus  from  the  upper  end  of  the 
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alinientAiy  caDal  frequeotly  has  the  sour  smell  «(>  characteristic  of  gastric  con- 
tents; that  from  the  neighborhood  of  the  lower  end,  the  eh n meter istic  felirl  odor 
which  is  for  the  most  part  due  to  the  action  of  the  colrni  bacillus.  Inasmuch  as 
this  colon  baeillu!^  in  found  in  widely  distant  \n\nA  of  the  body,  it  may  aWi  give 
unpleasant  odor  to  pus  even  from  a  hrain-abscess.  When  the  pus  han  become 
contaniinated  by  any  reaHou  witli  the  ordinary  !*af>rophytic  organisms,  it  tiiay 
Hmell  like  any  other  drroinposinj^:  material.  Tlie  olrkr  writers  ustnj  to  speak  of 
this  as  ifhorottji  ijui*,  while  sanioas  puM  wa.s  sujjpo-^cd  to  he  that  more  or  less  mixed 
with  blood,  undergoing-  ammoniacal  decomposition  or  eUe  strongly  acid.  Pus 
sometimes  has  a  well-nuirked  b/ae  or  hluinh-ffmn  tint.  This  is  due  to  the  j>res- 
ence  of  the  baciiiax  pijoryctHetu^^  already  described.  An  oranj^e  tint  is  sometimes 
g-iven  by  the  presence  of  hiematoidin  crvHiaLs,  due  to  the  original  hemorrhagic 
character  of  the  infected  exudate.  The  iornier  afi]>earance  indicates  usually  a 
discouragingly  bIow  eourf^e  to  the  su[>purative  lesiun,  while  the  latter  has  heeu 
regarded  by  i«oine  tw  atlbrding  an  unlavorable  prognosis.  Distinctly  red  pu«» 
whose  tint  is  due  to  the  presence  of  a  hueillus  giving  bright- red  eulturesi  ou 
blood-serum,  ha^*  been  noted  in  other  instances.  This  can  readily  be  dLstin- 
giilshed  from  blood,  because  upon  dressings  it  dfies  not  change  color. 

SurfTfons  of  oi^iliiijiry  oxptTifMioe  tii^p  aeeiiritoiiicd  to  allow  a  witain 
rather  indefinite  Icnjilli  of  time  between  the  first  si^ii  of  iiiipendtng 
siippu ration  and  the  fbnnation  of  pns»  in  those  ])arti4  of  tlte  body  \vhei*e 
the  eourse  of  events  Ciiii  be  reasonably  well  di^tinjj^uished,  Tlib  is 
measured  onlinarily  by  an  interval  of  fi\>rn  sixty  to  one  h  mid  red 
hours.  Under  certaiti  einnunstanees,  liowever,  .siippnmtion  tidies 
plaee  with  almost  fidininating;  rapidity,  and  this  is  partienlarly  true 
in  appendieiti?^,  meningitis,  and  in  tlie  disease  known  a8  muliia^nant 
cpdenia.  Extensive  coatridiition-neerosis  occurs  very  early,  and  the 
{jatient  may  even  die  before  piis  lias  time  to  form* 

Pus  may  form  (juite  snj>Grfieially,  wlieii  we  siM*nk  of  it  as  a  siib- 
cntuneons  siippnration,  in  wliieh  case  there  is  u  minimum  of  pain^ 
be<?iiuse  tenii^itm  is  not  trreat  ami  beeanse  tlie  ili stance  to  the  snrfiice  is 
short.  Colleeti<ins  wliich  ibrm  beneath  the  fasi'iie,  esi»eeially  the  deeix^r 
fascisB  of  tlie  limbH  and  trunk,  give  rise  to  much  more  extensive  ilis- 
turbanee,  both  loeally  and  i^euerally,  «nd  freipiently  do  not  point  for 
many  days,  or,  instead  of  puiuttuir,  burrow  deeply  and  find  their  out- 

C let  at  some  imdesirable  [>i>int.  Theso  are  kniiwn  as  A'ui/h^e/V// collec- 
tions. SahperioHlml  abscesses  give  rise  to  still  more  pain,  b(>cause  of 
the  unyielding  ehanicter  of  their  limiting  structures,  and  the  symp- 
tiaras  (^uscd  by  tliem  ai-e  often  very  acute  and  very  distressing. 
An  illustration  of  the  pain  and  disaster  which  may  follow  deep  t*uppuratioTi 
may  also  be  seen  in  the  ordinary  panaritium  or  bone-fehm,  where  the  [*ath  of 
Infection  is  from  without,  but  thedei*trnctive  legion  i;>  confined  within  ali^ohitely 
unyielding  tinsui}^,  at  Iea.^t  at  first.  Alon;^:  certain  ti*s>sues  infection  spreads  with 
•.mazing  rapidity.  This  is  particularly  true  of  the  delicate  areolar  tissue  met 
with  between  tendons  and  tendon -sheatlm,  and  the  infectious  proeesi.H  may  follow 
this  tissue  wherever  it  shali  lead,  even  along^  complex  coitrses. 

The  question  is  often  raised,  i'un  putt  he  vemrhrt}  f  There  is  no 
question  but  what  und<T  many  eiri'umstauces  small  am ( units  of  pus 
are  disiKised  of  by  phag»X'ytic  activity,  and  tire  dtsiippamnce  of  pin'u- 
lenl  infiltmtion  under  the  infinenee  of  favoring  reuiedies,  or  even 
when  left  ah>ne,  is  not  infrt^piently  tioted.  True  pus- resorption  is 
entirely  a  question  of  phag<M'ytic  pnssi  bib  ties,  and  eau  only  tK'eur  in 
very  liuiited  degrt*e  as  a  result  ujhjm  whieli  it  is  not  safe  tn  ci unit,  and 
which  is  eajiable  of  eneounigement  (^nly  up  to  a  eertain  [Hniit. 

One  inevitable  law  seem^  to  govern  collections  oi'  pus,  and  that  Uj 
Vol,  I.— « 
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that  when  they  aA^rm^^  or  migrate  in  any  direction  it  h  always  in  that 
of  kaM  reM(>ita}}Ci\  This  ciiuses  it  to  take  |X'euliar  and  .^onietioies  di?^ 
*istrous  eourse.%  but  it  is  a  hnv  wljich  is  virtually  never  violated.  It 
leads,  for  instiinee,  to  tlie  bursting  of  abst^es^es  into  the  brain,  into  the 

Iileunil  eavi ty,  into  the  p'ritoueal  eiivity,  the  Ixnvel,  and  elsewhere  ;  it 
vmh  to  a  eoiulititnj  wliere  \ms  may  travel  sluuiy  along  a  [uith  even  a 
fiiot  or  nuire  in  hvnglh,  nithrr  than  voiue  diriH'tly  tc»  the  snriaee,  a  dii*- 
taoee  of  jHvrhaps  an  ineli,  and  ationls  fine  of  the  best  ivasons  for  early 
o|ienitive  interft^rene*'  in  order  that  the  disastrous  etltvt.s  4if  bnrrcm'iug 
may  l)e  uhviatiHl,  When  the  eolleetion  of  pus  is  limited  tc>  a  drop  or 
a  fraction  th<*reof,  the  little  abscess  h  usually  sjHiken  of  as  ii  furuncie^ 
espe^rtally  when  in  tlie  skin.  The  a%'erage  **  boil  *■  of  the  layman  is  a 
snlicutaneous  or  suldastnal  abscess  near  the  surface*  When  the  infil- 
trati«>n  is  pronounced,  and  when  there  has  been  more  or  less  extensive 
destnu'tion  of  tissue,  with  jR^rhajts  fvirmatiou  of  mmicrons  outletj?  for 
the  desired  esca|K*  rvf  juis  and  detritus^  we  have  what  is  known  as  a 
carbmwk  ;  alt  of  which  will  be  of  treateil  in  Chapter  XXYIII.  In 
certain  j>eculiar  conditions  small  superficial  funuiclrs  or  btjils  form, 
soHjetimes  in  great  nunilx^rs  and  almost  synchronously,  or,  a8  it 
were,  in  crops.  This  condition  is  s[M^ken  of  as  f/rttrnti  furuncuiam*(. 
SiGXS  AND  Symptdms  OF  A  usrivSSEs.— The  a|*[w'aninces  by  which 
the  presence  of  |)us  may  be  snsjK'cted  or  detected  arc  those  of  conges- 
tion and  liypenemia,  more  or  less  abruptly  circumscril>tH;l  and  markedly 
accentuated.  Along  with  these  there  is  mon*  or  less  <iKlema  or  o^lcui- 
atoiis  infiltratiitu  of  the  skin  and  overlying  tissue,  whieh  [x/rmits  of 
that  |MX*uliar  a[>|M.^aniure  known  as  "  pitting  iuj  pn'ssure/'  Often,  to«>, 
tlieit^  is  a  distinctly  leileiuatons  swelling  of  the  parts,  es[Mxua I ly  around 
the  margin,  with  brawny  infiltration  of  the  centre  of  the  infeete*l  area. 
Xumerons  vesicles  i:>cca>sir>nally  are  noted  njwin  the  skin,  which  maybe 
filled  with  rfMldish  seruni.  As  sof\eniug  an<l  actual  pus-formation 
weur,  we  g«it  a  condition  which  to  the  |xil|iiiting  fingers  gives  the  cha- 
ntcteristic  sensatiiui  known  as  jftfrfntrtton.  Fluctuation  ordinarily 
simply  jMiintsfJUt  the  pn\'^encc  of  tluid  bcneutli  ;  but  when  in  an  anii 
marked  as  thus  ilescriiMKl  Huetuation  is  noted,  it  practically  always 
mean.s  the  presc'uce  of  jjus  iR^neath.  It  is  Ix^st  detected  by  manipnlat- 
ing  in  a  direction  parallel  to  and  concentric  with  the  axis  of  the  lind> 
or  jKirt,  The  pain  i.n  also  significant  in  most  instances:  iwitients  sjK^iik 
of  it,  onlinarily,  as  having  an  intense  and  tlnN>bbitig  character.  Along 
with  these  liK^al  signs  (wcnr  ot^en  more  or  less  reliable  syni]>toms  indi- 
ctiting  some  degrt^e  of  septic  intoxieaition — i.t\  pyrexia,  chills,  malaiij^e, 
sweats,  etc» — which  art*  always  corrobonitive  iudirations,  their  inten- 
sity l>eing  a  reasonably  correi:t  index  of  the  severity  and  gravity  of  the 
l»K'al  infection. 

It  h  bat  j^t'ldom  that  a  *mperficial  collwtion  of  pus  can  ever  be  mistaken  for 
anything  else.  la  j^miill  and  superfifial  jibi^ces*^es  (boits,  tnruticles)  as  pus  ap- 
proaches! the  tiaperfieial  layer  (epidt*nni(*|  of  the  nkin  it  may  often  be  diweovered 
through  its  thin  coverinp-.  In  deeper  lesions  thrre  is  often  rnonj  for  hone*t 
doubt,  even  on  the  part  of  tlie  niotit  experienced.  The  mea>;iire  now  usually 
resorted  to  lor  nurpyses  of  diajjaosis  and  exact  recnj^fiiition  is  the  exploring  ur 
axpirnting  nee*lh\  The  old  exploring  neeille  was  one  of  good  sixe,  huviii^^  a 
l^roove  along  whieh,  after  introdyction,  pus  iiiiglit  pass.  Since  the  conmion  and 
^verj'-day  uae  of  the  bypodemnc  syringe,  a  jiiuall  ahpiratiag  needle  attached  to 
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the  ordinary  syringe  is  now  the  mea>*ure  cum  monly  adapted.  8iich  a  needle  may 
be  introduced  intotbi^  brain,  into  the  liver,  nr  u\U*  ulinost  {iny  and  every  !»oft 
tissue  without  danger,  and  if  properly  iiiauipnhited  is  aljuos^t  «ure  to  Jmnlitate 
detection  of  pus.  Exploradoii  done  with  either  of  these  nu-*aiij5  and  for  tiiis  pur- 
pose should  always  he  loiiducted  m  ao  ase|Jti<',  ever*  if  a  nnoor  operntion,  in  order 
that  no  extra  infection  may  be  added  from  withtjiit.  The  akin  should  he  care- 
fully washed,  the  needle  sterilized,  etc* 

It  U  well  kuowu  by  observiitions  of  writers,  although  to-day  too  often  iVir- 
gotten,  that  repeated  punctures  of  this  kind,  citljcr  with  the  needle  m  with  the 
fine-bladed  knife,  not  only  ^ive  intormatiun  as  above  de-scribed,  but  have  an 
antiphlogistic  etTeet;  that  is»  in  s^ome  indirect  way  they  seem  to  cheek  the  pro- 
cess and  bring  about  a  more  rapid  resorption  or  disposition  of  inWanimatory 
prodiieh*  than  would  otherwise  take  i>lace.  The  aufiphimjhfie  tortrh  of  the  knife, 
then,  is  a  median  re  wliich  Pancoa,st  and  other  eminent  surgeons  of  the  p  rev  ions 
generation  have  taught  us.  and  conntitutes  a  remedial  mcjisure  never  to  he  de- 
aptaed.  The  dame  maybe  said  for  antiseptic  exploration  of  deep  le^ioui*,  aa  in 
toe  liver  and  elsewhere- 

It  IS  often  ^oocl  surgery  to  iTsort  to  the  knife  citiier  for  the  above 
puqiose  or  in  order  that  by  a  hmger  incis^ion  or  by  the  gjieniiig  of  the 
wivity  deep  exphn-nliou  may  be  mntle.  Such  exjdomtiorLs  are  usually 
of  beiietit  even  thon^h  *mv  fail  to  find  a  eirenrnserihed  euHcetioii  of 
pus»  siiiee  by  rehef  of  tcnsioji  jiinl  Im-al  absiraetion  id'  ld(wKl  tiu'V  act 
ill  a  rin^ulsive  way  and  ilo  much  ^oikL  A*'ting  upim  the  snnie  priii- 
eiple,  one  may  use  the  trephine  or  the  lyone-cddsel  for  the  purpose  of 
yjK^ning  the  cmninm  ami  ex|doring  ft ir  dt'ep  collections  of  pus,  or  of 
t»|X'nini;:  intc*  tlie  mednllajy  eaual  of  the  hmg  hones  and  huntiug^  there 
for  tliat  which  we  liave  reusr»n,  from  external  a[>jK^a ranees,  to  suspeet. 

Tkeatmknt. — Si»  sr>^m  a^  sn|i|nirati<ij»  thrciitens,  inie  shun  Id  iido|>t 
siK^Hly  MieasuiTs,  either  for  tlie  ])!ir|H)se  of  hrin^iujn:  al)out  resor|>tioti, 
it  |K>ssible,  or  id*  favoring  ami  hasteniujd^  suppuratiiUi,  In  theijryantj- 
s«4:*ptie  a]iplieations  ai*e  denumded  ;  in  praetiec  they  are  Hometimes  of 
benefit.  These  may  ecnisist  uf  mere  sootliing  appHcatiorts,  like  the 
lead-and-Mpium  wash  of  our  fi»refatliers,  or  sojin"  other  wet  or  dry 
ajitriiigent  applied  npini  tlie  surface,  or  they  may  cfaisist  <if  cidd  appli- 
cations, whieh  by  their  astriiijyjent  aetion  shnll  limit  the  amount  of 
exudate  ami  possibly  prevent  its  further  infeetion.  Or,  as  is  the  cus- 
tomary praetiee  everywhere,  <ine  may  take  advantage  of  the  well-known 
proiKTties  of  moist  heat,  and  by  tlu*  apjdieation  of  hi>t  poultiees  or 
fomentatious  may  eneonrage  exudatinn,  Init  parlienlarly  haston  siifK-r- 
fieial  breaking  tluwn,  and  thus  iuirry  tliat  liesindde  tinu*  wlieu  the 
abs4ees,s  >liall  point,  ur  at  least  sliall  euiue  ntiir  eiu»ugh  to  the  snrfaee 
to  pluitily  show  tlnit  its  eontents  are  j)us,  antl  to  pennit  of  easy  evaeu- 
atioD.  Such  local  apjdi  cat  ions,  therefore,  give  relief  from  \m\n  and 
hasten  favt>nd)ly  the  suppurative  prm^ess.  In  eases  nf  phlegnminHis 
infiitmtion  I  fav«n%  above  all  otlu'r  nn'asures,  t!ie  appiiention  of  an 
ointment  composed  id'  resirrein  h,  iehtliy*4  ill;  uHMVurial  <»intment  IV), 
and  lanolin  -><)  parts.  Under  tlie  iiiHuenee  af  this  nntiseptie  and  sor- 
iKdiicient  pn^pamtion,  and  of  moist  heat,  one  may  .see  many  phleg- 
monous iiitiltratioiis  assume  a  klndliiT  ty|K%  antl  may  even  perhaps 
secure  the  aetnal   resm^ptinn  tif  ]jus* 

Finally,  in  almost  every  east*  the  time  eomes  when  pus  nmst  be 
cvacuatetb  Here,  agaiuj  the  universal  rule  may  he  laid  down  to 
which  there  are  pnietically  no  exceptions.  This  lU'eds  to  be  dee])ly 
stamjHHl  on  the  niiml  of  every  student  and  young  practitioner.     It 
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is — that  pus  left  to  itself  mill  do  more  harm  than  will  the  knife  of  the  ««r- 
geon  if  judicioxisly  used  for  its  evacuation.  All  action  take  in  acconl- 
ance  with  this  rule  may  be  considered  >\nse  and  timely.  The  operation 
of  evacuation  mav  at  one  time  be  a  mere  puncture,  or  possibly  the 
aspirator  needle  alone  will  be  enough ;  at  other  times  it  requires  ex- 
tensive and  careful  dissection  and  entails  no  little  responsibility. 
This  is  particularly  true  in  such  dcei)-seatcd  suppurations  as  those 
around  the  api^ndix  and  in  the  brain,  while  in  deep-seated  bone- 
lesions  of  this  character  the  extensive  use  of  the  bone-chisel  or  the 
cutting  forceps  will  be  called  for.  But  the  rule  holds  good,  no  mat- 
ter where  the  pus  may  be,  and  so  long  as  good  judgment  be  shown  in 
the  operative  procedure  nothing  but  good  can  come  from  recognition 
of  this  law.  After  the  evacuation  of  pus  the  cavity  should  be  cleansed 
so  far  as  circumstances  i)erniit,  and  disinfected  with  hydrogen  dioxide, 
perhaps  even  with  caustic  pyrozone,  or,  if  these  be  not  at  hand,  with 
other  suitable  antiseptic  solutions. 

Ordinary'  judgment  should  be  manifested  in  evacuating  ever}' 
abscess,  in  order  that  opening  be  made  at  that  jwint  which  in  the 
common  position  of  the  body  shall  be  most  favorable  to  drainage  by 
mere  gravity  ahme.  If  circumstances  comjH>l  opening  where  advan- 
tage cjinnot  be  taken  of  gravity,  then  one  or  more  counter-oj/eninf/s 
must  needs  also  be  made,  these  at  points  to  be  selected  where  drainage 
may  be  l)est  effected,  and  at  the  same  time  where  anatomical  conditions 
do  not  make  it  injudicious  to  incis<?.  Drainage  must,  furthermore,  Ik* 
favored  by  the  intnxluction  of  drainage  tubing  or  of  other  aids, 
such  as  gauze,  strands  of  catgut,  bundles  of  horse-hair,  etc.  Finally, 
a  dressing  must  be  applied  which  shall  be  both  protective  and  absorb- 
ent, and  in  quantity  sufficient  to  make  compression  of  the  walls  of 
the  abscess-cavity — not  sufficient  to  obstruct  drainage,  but  enough 
to  favor  prompt  adhesion  of  surfaces,  whicli  by  speedy  granulation 
shall  ensure  prompt  healing. 

Abscesses  in  peculiar  locations  call  sometimes  for  distinctive  methods  of 
attack.  Thus,  a  suppurating  cyst  in  the  abdominal  cavity  is  often  first  sewn  to 
the  margin  of  the  abdominal  incision  before  it  be  evacuated — this  when  com- 
plete extirpation  of  the  same  without  openinc:  is  impracticable.  This  is  known 
as  Volkmann's  method — is  applicable  generally  to  abscesses  in  the  liver  whose 
walls  have  not  become  adherent  to  the  abdominal  parietes,  and  to  gangrenous 
abscesses  in  the  lung  where,  again,  the  adhesions  have  not  vet  shut  off  possible 
access  to  the  pleural  cavity.  Or  gauze  is  packed  in  and  left  in  situ  for  twenty- 
four  to  forty-eight  hours,  until  adliesions  by  exudates  have  formed. 

Occasionally  an  abscess  is  so  located  as  to  make  it  quite  impossible  to  open 
it  at  its  lowest  portion  or  drain  it.  In  these  cases  it  is  possible  sometimes  to  take 
advantage  of  the  physical  properties  of  glycerin,  which  lias  higher  soecific  gravity 
than  pus.  IJy  keeping  such  a  cavity  reasonably  well  filled  with  ooroglyceride, 
for  instance,  pus  as  it  may  form  will  be  floated  to  the  surface  and  more  easily 
gotten  ri<i  of,  while  at  the  same  time  the  cavity  itself  will  be  kept  much  more 
clean  an<l  in  a  much  more  desirable  condition. 

Certain  abscesses  are  so  located  in  proximity  to  large  vessels  or  dangerous 
anatomical  regions  that  the  greati»st  care  must  netnls  be  exercised  in  o[)ening 
them.  Here  much  better  than  the  bold  incision  is  the  careful  dissection  made 
un<ler  an  ana'sthetic.  This  may  be  true  of  abscesses  in  the  neck;  it  certainly 
is  true  of  those  around  the  ap|)endix;  for  example,  where  the  general  peritoneal 
cavity  is  only  shut  off  by  more  or  less  delicate  adhesions,  and  where  one  must 
literally  feel  his  way  with  great  precaution  lest  adhesions  be  torn  and  the  pre- 
viously protected  cavity  be  infected.     At  other  times,  especially  in  abdominal 
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abscesses,  it  is  necessary  to  pack  sponges  or  absorbent  gauze  in  and  about  the 
parts  in  such  a  way  thai  any  fluid  which  may  inadvertently  or  necessarily  escape 
shall  be  caught  by  these  dressings  and  thus  kept  out  of  harm's  way. 

Accompanyingr  Disturbances. — The  disturbance  of  function 
which  accompanies  all  congestion  and  exudation,  whether  provoked 
by  specific  irritants  or  not,  has  already  been  alluded  to ;  but  in  cases 
of  surgical  infections,  especially  those  which  produce  local  suppura- 
tion, disturbance  of  function  is  much  greater,  while  there  are  other 
raor^  widespread  disturbances  which  sometimes  constitute  the  worst 
feature  of  these  cases.  The  presence  of  pus  is  often  indicated,  espe- 
cially when  deeply  seated,  by  one  or  more  chills^  and  the  occurrence 
of  a  chill  is  always  marked  by  pyrexia  to  varj'ing  degree.  It  is 
correct  to  say  that  the  chill  is  an  expression  of  a  general  septic  dis- 
turbance ;  but  it  is  necessary  also  not  to  forget  that  general  septic 
disturbance  is  a  frequent  accompaniment  of  pus  which  is  not  promptly 
evacuated  so  soon  as  formed.  Moreover,  in  certain  cases  suppuration 
and  septic  infection  seem  to  occur  synchronously,  one  being  local,  the 
other  general. 

Of  the  exact  causes  which  lead  to  elevation  of  temperature  this  is  hardly 
the  place  to  speak — for  one  reason,  because  the  theories  of  fever  are  so  numer- 
ous, and  because  investigators  are  yet  far  from  being  united  in  their  opinions. 
The  conditions  underlying  heat-regulation  are  as  yet  not  well  understood.  It 
is  characteristic  of  fever,  however,  that  the  respiration-rate  is  increased  as  well 
as  temperature  elevated.  It  is  characteristic  also  of  the  contradictions  afforded 
in  disease  that,  in  spite  of  the  int<;nse  chilly  sensations,  body-temperature  may 
be  much  elevated.  The  probable  explanation  of  pyrexia  is  the  presence  of 
pyrogenic  substances  within  the  circulation ;  but  an  expression  of  this  kind 
must  necessarily  be  too  vague  to  be  corroborated  by  any  very  exact  statements 
without  ^oing.  even  in  detail,  into  a  large  amount  of  experimental  study,  for 
which  this  is  not  the  place.  At  all  events,  pyrexia  is  not  purely  nor  necessarily 
a  disastrous  condition,  but  may  be  in  no  small  degree  conservative,  since  dele- 
terious substances  may  thus  be  burned  up  or  temperature  raised  too  high  for 
pathogenic  micro-organisms  to  flourish.  When  dealing  with  sepsis  the  ques- 
tion of  temperature  and  its  characteristic  alterations  will  be  more  fully  dis- 
cussed. 

The  other  general  disturbance,  or  p(»rlui]).s  the  most  widespread 
general  disturbance  with  which  suppuration  is  s(>  often  complicated, 
is  tieptir  infecfion.  In  fact,  it  may  be  questioned  whether  pyrexia  is 
not  really  an  expression  of  tliis  condition.  With  the  <i:eneral  state- 
ment that  any  collection  of  ])iis,  no  matter  how  small,  may  cause 
riK'ognizable  signs  of  septic  infection,  and  that,  on  the  other  hand, 
larjre  collections  may  be  formed  without  serious  septic  syin])toms — 
in  other  wonls,  with  the  statement  that  suppuration  and  ex])ressions 
of  s<'ptic  infection  may  be  blended  in  almost  every  eoneeivahle  way — 
tlie  further  consideration  of  sepsis  as  a  distinct  condition  will  be 
relegiited  to  another  chapter. 

It  is  important  to  summarize  what  may  become  of  pus  when  once  it  has 
formed  and  is  not  promptly  evacuated.  Without  g()ing  freely  into  the  subject, 
pus  may  when  long  present  be — 

A.  AbMorhed. 

B.  Encapsulated. 

C.  Underfjo  i^arious  degenerations  or  clie)n'ical  alterations. 

A.  The  possibility  of  the  absorption  of  pns^  or,  what  is  equivalent  to  it,  its 
spontaneous  disappearance,  has  already  been  mentioned.  Wliile  it  does  not 
usually  take  this  course,  it  may  thus  disapj)ear,  as,  for  instance,  in  the  anterior 
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the  cavity  as  whose  exit  it  serves.  If,  as  sometimes  happens,  a  par- 
ticle of  gauze,  tube,  or  sponge  have  been  left  therein,  its  removal  is 
[)robably  all  that  is  necessan-  to  secure  prompt  healing.  In  cases  of 
onger  standing  it  is  good  practice  often  to  inject  antiseptic  and  stimu- 
lating substances,  or  even  to  cauterize  the  interior  by  means  of  strong 
solutions  or  by  means  of  zinc  chloride  or  silver  nitrate  melted  upon 
the  end  of  a  probe.  The  chronic  sinus,  as  well  as  the  chronic  rectal 
fistula,  is  almost  invariably  an  expression  of  local  tubercular  di^eajne. 
Accordingly,  these  passages  will  be  found  lined  with  the  same  dense 
fungating  membrane  which  lines  a  cold  abscess-ca\nty — the  membrane, 
protective  in  its  purpose,  to  which  I  have  given  the  name  pyophylactic. 
Whenever  such  tissue  and  such  membrane  are  met  with,  they  should 
both  be  extiqiated  as  thoroughly  as  possible,  since  in  tfiis  way  only 
can  absolute  eradication  of  the  tubercular  infection  be  relied  upon. 
After  such  complete  excision — which  means  usually  laying  open  the 
entire  sinus — the  jMirts  may  perhaps  be  brought  together  with  sutures 
(this,  at  least,  is  usually  possible  about  the  rectum)  in  such  a  way  as 
to  secure  primarj'  union ;  otherwise,  the  whole  sinus,  as  well  as  the 
cavit}'  to  which  it  has  led,  must  heal  by  the  granulating  process,  both 
being  kept  packed  with  gauze  or  some  other  desirable  foreiffn  body 
which  shall  act  as  an  irritant,  thereby  provoking  more  rapid  forma- 
tion of  granulation-tissue.  When  it  is  necessarj'  thus  to  pack  a 
cavity,  or  when  it  is  desired  to  keep  its  upper  exit  open  lest  it  heal 
before  the  lower  part,  ordinary-  white  beeswax,  as  suggested  by  Gunn, 
makes  a  verj-  serviceable  material.  This  can  be  moulded  in  hot  water 
to  fit  the  cavity,  can  be  tunnelle<l  or  bored  for  drainage,  can  be  dimin- 
ished in  size  as  the  cavity  heals,  and  is  absolutely  non-absorbent 

Finally,  there  are  numerous  plastic  methods  which  have  been  re- 
sorted to  in  various  parts  of  the  body,  most  of  which  are  made  to 
comprise,  first,  the  absolute  eradication  of  the  diseased  tract,  and, 
later,  the  closure  of  the  wound,  thus  made,  by  transplantation  or  slid- 
ing of  flaps  or  any  other  jJastic  expeilient  which  may  be  considered 
l>est.  These,  as  well  as  the  s])ecial  treatment  made  necessary  for  par- 
ticular forms  of  sinus  and  fistula,  will  be  dealt  with  more  at  length 
under  the  proi)er  headings  in  Volume  II. 
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Causes. — A.  (hngenUah — There  are  minicnuis  points  about  the 
body  where,  as  the  result  wf  arrest  of  ck"velo|mient  tir  failiin*  to  ^n»w, 
fistidous  pissages  whieh  are  comprised  within  the  n(>ritKil  fietal 
arrangements,  bat  whieh  should  close  later,  either  before  or  at  birth, 
fail  to  d(i  SCI.  In  this  way  we  get,  for  example,  congenital  tistuhe  of 
tlie  neck,  (lersistent  nmcluis,  ptn-sistent  oniphahi-naeseutcric  dnet, 
etr.  These  arc  in  no  sense  primarily  connected  with  diseased  condi- 
tions, but  may  become  so  secondarily. 

B.  Pre-exlding  abnccM  with  unhealed  channel  of  escape — e,  g, 
rectal,  fecal,  and  other  tistuhe  and  sinuses  which  connect  with  tuber- 
cuhir  tiyci  in  any  part  of  the  btnly. 

C.  PrfvlottJ^  tranmafic  or  other  fh'Hfrttcfioii  of  nornml  twsue^^aj^^e,  f/^^ 
vesico- vaginal  tistuhe  due  to  tissue-death  tVoni  pn\ssnre,  bueea!  fistuUe 
from  gangrene  of  the  cheek,  as  in  noma, 

D.  Foreign  iofZ/cj<'--bullets,  ligixtnres,  etc. — whicli  prove  irritating 
or  infections  enough  to  prevent  absolute  healing.  Moi'e  or  less  tortuous 
sinuses  will  almost  always  be  found  leading  down  to  the  irritating 
material* 

E.  The  prciifnce  of  ttecrfm'ff  or  neerofic  mater tai^  as,  ff>r  example,  a 
sequestrum  in  bone,  which  is  usually  evidenced  by  the  presence  of  one 
or  more  sinuses. 

Sinuses  and  tistulio  may  be  single  or  multiple ;  may  be  direct  or  very  sinuoua 
or  tortUf)i]s  in  their  course;  may  be  short  ut  long,  even^  in  rare  canes,  up  to 
twenty-four  inches  or  more.  The  appearance  of  the  opening  ni*  a  tiinua  will 
often  be  an  indication  a^  to  the  character  of  the  diseased  condition  down  to 
which  it  leads.  In  nearly  all  formH  of  deep  tubercular  trouble,  especially  of 
bone,  the  mouth  of  the  ftiiiiis  in  surrounded  by  a  little  crown  of  fungous*,  oflen 
fedematous  granulations,  w^hich  are  frequently  arranged  in  an  almost  valve-like 
way,  not  preventing  escape  of  fluid  from  withia,  but  often  making  it  difficult  to 
introduce  a  sound  or  irrigator  nozzle  frcmi  without.  The  discharge  from  the)*e 
openings  will  depend  entirely  ujmn  circum.sUinees.  Afcordingly,  it  mav  be 
saliva,  gaBtric  juice^  fecal  matter,  urine,  pus,  pyoid  material,  etc.,  the  character 
of  the  same  depending  upon  it^  location  and  cause. 

Treatment. — If  the  deterndning  muse  be  still  aetin^»  the  treat- 
ment irf  practically  sunimed  np  in  the  advice  to  remove  the  cause. 
Ctuiscfjiicntly,  wh(*n  the  sinus  leads  down  to  diseased  bone  or  other 
dead  or  dying  tissue,  the  coiu|dete  evacuation  «if  the  cavity  is  neees- 
Siiry  bclVire  the  sinus  may  hcah  If  the  ciuist*  t)e  a  foix'ijj^u  btnly,  its 
removal  shmdd  be  at  (uice  insisted  ujmui, 

Fistulne  of  congenital  origin  and  those  which  connect  two  normtil 
cavities  of  the  hnmau  bmlyare  usually  due  to  a  cause  wdiich  has  ceased 
to  act,  Conse(|uentIy,  one  here  (*ndea\^ors  solely  to  atone  for  tlu*  Re- 
sult. One  may  actjtiaiut  hiuiself  with  the  direction  and,  in  a  general 
way,  with  the  course  ol'  a  sinus  by  the  use  of  a  jirolve  curved  to  suit 
tile  ea.sc»  and  manipulated  by  a  gentle  hand,  foive  never  hti-ing  required* 
Or  Homctimcs^  when  the  tsilver  instrument  fails  to  ]kiss,  a  Hexible 
bougie  or  iiithetcr  may  Ix*  intriMhiccd.  Information  is  thus  gained  as 
to  the  directi^ui  aiul  extent.  Tliis  infi>rmation,  however,  is  f»f  less 
value  than  is  ordinarily  esteemed,  since  tire  character  of  tlu^  mssage 
can  lie  for  the  nuist  ]>£irt  ju<lge*l  by  tlie  ap|)eamuce  of  the  discharges. 
With  sinuses  of  rcH^eut  origin  leading  down  ttj  rt*ccut  suivpunitive  f<x*i 
it  may  Im*  enough  tu  enlarge  the  ojK'iiing  and  to  wash  out  thoroughly 
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the  cavity  as  whose  exit  it  servos.  If,  as  sometimes  happens,  a  par- 
ticle of  gauze,  tube,  or  sponge  have  been  left  therein,  its  removal  is 
f)robably  all  that  is  necessary  to  secure  prompt  healing.  In  cases  of 
onger  standing  it  is  good  practice  often  to  inject  antiseptic  and  stimu- 
lating substances,  or  even  to  cauterize  the  interior  by  means  of  strong 
solutions  or  by  means  of  zinc  chloride  or  silver  nitrate  melted  upon 
the  end  of  a  probe.  The  chronic  sinus,  as  well  as  the  chronic  rectal 
fistula,  is  almost  invariably  an  expression  of  local  tubercular  disease. 
Accordingly,  these  passages  will  be  found  lined  with  the  same  dense 
fungating  membrane  which  lines  a  cold  abscess-cavity — the  membrane, 
protec5tive  in  its  purpose,  to  which  I  have  given  the  name  pyophylactic. 
Whenever  such  tissue  and  such  membrane  are  met  with,  they  should 
both  be  extirpated  as  thoroughly  as  possible,  since  in  tfiis  way  only 
can  absolute  eradication  of  the  tubercular  infection  be  relied  upon. 
After  such  complete  excision — which  means  usually  laying  open  the 
entire  sinus — the  parts  may  perhaps  be  brought  together  with  sutures 
(this,  at  least,  is  usually  possible  about  the  rectum)  in  such  a  way  as 
to  secure  primary  union ;  otherwise,  the  whole  sinus,  as  well  as  the 
cavity  to  which  it  has  led,  must  heal  by  the  granulating  process,  botJi 
being  kept  packed  with  gauze  or  some  other  desirable  foreign  body 
which  shall  act  as  an  irritant,  thereby  provoking  more  rapid  forma- 
tion of  granulation-tissue.  When  it  is  necessary  thus  to  pack  a 
cavity,  or  when  it  is  desired  to  keep  its  upper  exit  open  lest  it  heal 
before  the  lower  part,  ordinary  white  beeswax,  as  suggested  by  Gunn, 
makes  a  very  serviceable  material.  This  can  be  moulded  in  hot  water 
to  fit  the  cavity,  can  be  tunnelled  or  bored  for  drainage,  can  be  dimin- 
ished in  size  as  the  cavity  heals,  and  is  absolutely  non-absorbent 

Finally,  there  are  numerous  plastic  methods  which  have  been  re- 
sorted to  in  various  parts  of  the  body,  most  of  which  are  made  to 
comprise,  first,  the  absolute  eradication  of  the  diseased  tract,  and, 
later,  the  closure  of  the  wound,  thus  made,  by  transplantation  or  slid- 
ing of  flaps  or  any  other  plastic  expedient  which  may  be  considered 
best.  Tliese,  as  well  as  the  special  treatment  made  necessary  for  par- 
ticular forms  of  sinus  and  fistula,  will  be  dealt  with  more  at  length 
under  the  proper  headings  in  Volume  II. 


CHAPTEK    IV. 

ULCER  AND  ULCERATION. 

By  Rohwell  Pakk,  M.  D. 


The  term  ulcer  iiertains  to  surfaces,  and  should  he  defined  ae  a  but- 
face  which  is  or  ougrht  to  be  granulating — /,  t\  healing. 

While  ail  ukvr  may  he  the  re,^nlt  tif  what  is  known  as  uk^eration^  it 
is  by  ni>  menus  neeessiirily  8o,  the  term  ala  ration  heinp  ifuc  ijf  very  loose 
8igui<ie;ince  and  afiplied  to  juany  <litferent  pnx-eHyei*.  F<»r  tjur  pren^ent 
pur[>os<*s  the  idea  luiderlyiug  uleenitiini  is  ittfeelhn,  and,  when  limited 
to  its  projMT  signitieaure,  the  term  .shtjold  never  be  usetl  fur  a  pHK-ess  in 
which  infwiion  and  cousequent  breakin^*thiwu  of  tissue  do  not  virtually 
comprise  the  whole  process.  In  this  regard,  therefore,  it  is  to  be  abruptly 
distinguished  fn*ni  certain  disap|)i*aniuees  of  tissue  already  allurleu  to 
under  the  head  of  Atntpliy  ur  Interstitial  Al>sorptiou.  It  is  therefore 
not  correct  to  say  that  the  sternum  uleemtes  away,  making  rooiu  for  a 
growing  aortic  aneurism,  the  quest inu  of  iufeetion  uot  here  being  niised. 
These  distinctions  should  be  accnnitely  maintained  and  constantly  borne 
in  mind. 

Ulcers. 

The  causes  of  ulcers  may  be — 
A.   Tranmaflr  ; 
B»  Locftl ;  or, 
C.   CbrtJitilufiomif, 

A.  Trautnatic, — This  would   include  all   those  surflices  wiu'ch  are 

Fio.  2L 
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granulating  and  healing  more  or  less  nipidly,  or  arc  disphiying,  in  other 
words,  a  kindly  dispr^sition  towanl  healing,  anil  whieh  may  have  bceu 
originally  pnxluced  by  vouiuh^  bnnw^  /VrW-i/Vc^,  tie.  Thes*^  include 
aliio  thoT^e  ulcers  whieli   are  due  to  ptr^ure,  as  from  splints^  handagt^, 
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viiniuis  orthopiBilic  a|ijMinitiirt,  or  from  rxtenial  frkifoa.  Ulcers  which 
furni  anmnd  Jorvign  iof7/rv<  xiwiy  alsi»  I)c  included  under  this  head,  their 
es.scntial  cause  beinj^  traumatic. 

This  sliould  include  also  destruction  uf  the  surface  by  various  cA^m- 
ieal  agendes^  such  as  strong  caufilics ;  also  the  con  sequences  of  intenae 
had  or  coA/,  including  j*articidarly  burns  and  trost-hites. 

B*  Locaf, — 1,  Among  hwal  ("auscs  may  he  mcntiimed  hral  infeettom 
with  tissuc-deiith  in  conscijucncc,  such  a.s  occur  in  tuberculous,  lepivm.s, 
t»y|)hilitic,  and  other  s^>ccitic  nianifcstiitiouf?  where  surfaces  are  involve<L 

2.  Tumors^  citlier  Ivcnigu  ur  malignant,  whose  hloixl-stipply  is  cut  ofi' 
and  whose  surface  is  therein-  predisposed  to  iniection. 

3.  IWverted  Hurface-fiutrifion,  such  as  is  most  c^ommoidy  met  \nth,  for 
example,  in  connection  with  varieose  veins  of  tlie  extremities,  where, 

Fig.  22* 
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amh  from  any  perv^erted  tnjphoneurotic  infliieuee,  tlicre  is  stagnation  of 
blood,  saturation  of  tissues  with  serum,  and  Hnal  h^akage  of  the  same, 
even  to  the  surface.  In  other  woixls,  a  jjagsive  hyjKmeinia  Iciids  here 
to  oedema,  perversion  of  nutrition,  failure  to  repair  trifling  surfaoe-i nju nr, 
and  a  commencing  ulcer  is  the  consequence. 

4,  Socalhnl  premure-Mfrcji  or  brd-j^orej^^  which  in  some  cases  may  be 
regarded  as  having  a  traumatic  origin^  but  which,  nevertheless,  wiHild 
not  wxHir  fr<*m  purely  fnuimatic  influences  without  p!v<lispijsing  tissue- 
changes.  The  iKil-sore  is  probaldy  the  best  illustmtion  of  this.  Simple 
ulcer  is  known  as  bed-sore,  while  a  sloughing  ulcer  of  tliis  kind  is  ti"e- 
qut^ntly  alluded  to  as  decubifuj^.  Such  ulcers  are  usually  found  over  thc*se 
n^gioTis  of  the  hixly  made  most  prominent  l>y  l»oiiy  projections,  ni>on 
wtueli  undue  pressure  is  made  when  debilitatetl  |mticuts  liave  lain  for 
a  h>ng  time  in  bed, 

5.  Ulcer  is  the  frequent  result  of  numerous  Hkin  dmcases^  into  whose 
etiology  as  yet  bacteria  have  not  been  intro*Uiced— **.  g,  pemphigus, 
eczema,  etc. 

f>,  Uh'er  is  the  occ4iHional  result  of  ernbolh  or  other  distnrhanfe  of  the 
principal  artery  of  the  part,  by  which  nutrition  is  cut  off  and  tissue- 
deatli  rcsult.s, 

7.  Biks  of  hweeh  or  other  paramifM  or  of  noxious  animals  frequently 
lead  to  ulccmtiun. 
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8.  Certain  more  sijeclfii'  forms  of  ulcer  iire  described  hy  some 
writers,  apparently  with  more  or  less  reason,  among  tliem  being  chan^ 
eroidy  perforftthiq  uierf  of  (he  foot^  etc.  Chnnci'oid  will  be  found  de- 
8crjl>ed  in  Volume  IL  Perfoniting  nicer  of  the  fiM^t  is  a  circumscribed 
cirenlar  nicer  with  thirkeiieil  cdgci^,  i>ftcn  nearly  ciincealcd  by  overhanging 
skin.  It  may  be  fonntl  in  uny  iwrt  of  the  sole  of  the  fiHit,  lint  is  mrtst 
common  near  tlie  first  joint  of  the  gn^at  toe.  The  borders  of  tlie  tdcer 
are  usually  aniesthetic.  By  some  it  is  closely  assm-lated  with  trophic 
nerve-tlistnrbanee  ;  by  others  it  is  ivgarded  as  ha\'iag  a  rt[K*cifie  etiology 
of  its  own.  The  probability,  however,  is  that  it  is  simply  a  sub  variety 
of  pressure-sore, 

C  ChnMifidifuHfL — L  Ulcers  are  frequently  met  with  in  certain  eon- 
j?titiiti(>nal  eouditiiais  which  are  characterized  l>v  tendency  to  hral  man- 
ifestation ut  iMJints  of  least  resistance.  Among  tnese  should  be  mentioned 
scurri/. 

2,  There  are  iileers  of  apparently  distinctive  tropkoneurotiv  origin, 
of  which  that  mentioned  ahfjve  as  B,  ^? — jierfoniting  nicer  of  the  fixrt^ 
may  possilily  be  one.  These  notoriously  aceomjmny  certain  nervnos  dis- 
onlei's  of  central  origin,  prominent  among  which  are  locomotor  ataxia 
and  tabetic  disease  of  all  fonns, 

3,  Ulcers  are  pnxhiced  sometimes  as  the  result  of  Hpccijie  or  selective 
action  of  certain  (h'ftf/s^  among  them  mercury  and  phoHph*>rus  lieing  the 
most  prominent.  These  manifestations  are  met  with  in  the  mouth  most 
C4i!nnionly,  and  may  perliaps  !)e  rt^ganled  as  infcetii)ns  at  ptmits  of  least 
resistance.  Nevertlieless,  they  are  commonly  ass(x*iated  ^vith  the  tend- 
ency of  these  drugs. 

4,  There  are  many  constitutional  conditions  in  which  vitality  is  so 
lowered  that  a  sjuM-ial  liability  to  uliTr— /,  i\  infcf'tion  and  pnnluctifm  of 
ulcer  at  many  points — is  n<itcd»  It  is  well,  however,  t<»  mention  that 
the  eommfm  diseases  in  which  this  tendency  is  most  often  noted  are 
typhoid,  diplitheria,  diabetes,  and  syphilis. 

With  this  »u miliary  of  the  comnioD  causes  of  ulcer  it  t^liould  be  again  insisted 
upon  that  ulcers  nitty  he  due  to  direct  consequence  of  tratimatic  losa  of  substance 
or  to  the  proces*  of  ulceration — r.  r.  a^*  a  consequence  of  previoua  infection,  or  as 
permitted  by  trophoneurotic  disturbance  and  ischtemin.  In  this  connection  also 
ulceration  should  be  spiken  of  a.-^  a  (iroeess  of  mtAeeukir  death,  in  wliich  cells  die 
•uece^ively  and  more  sstowly^  a^  dhtintpiuhnf  from  gangrene,  in  which  there  is 
simultaneouH  death  of  large  aggregatious  of  celL%  by  which  a  alough  or  its  equiv- 
alent is  produced. 

Ulcers  are  spoken  of  as  hraftht/  when  the  prot^ess  of  granulation  is 
pniceeding  with  average  rapiility  ;  inffoltnt,  when  tlie  inverse  obtains  ; 
gloU4jhi}u/,  wlien  tliere  is  actual  visible  tissue-death  in  connectii>n  with 
the  ulcerative  y>nx'ess ;  phagedenii\  when  the  gangrenous  tendency  is 
well  marked  and  the  pnK^ess  exceedingly  nipid  ;  irnhtUe  or  etrthii^fie, 
when  the  surface  is  exquisitely  sensitive  ;  hnnorrhftfjk\  when  bleeding 
easily  ;  fuiupu^  or  /toi//u/W,  wlien  tlie  gm nidations  have  risen  aljovc  the 
surface  and  are  being  niamitaetnred  at  altf^ether  too  rapid  a  mte. 

The  best  examples  of  the  iudolent  nicer  are  seen  in  connection  with  varicose 
vein»  of  the  extremities;  of  the  phagedenic  ulcer,  in  cerliiin  cases  of  chancroid  ; 
of  the  irritable  ulcer,  in  ulceration  of  the  cornea,  where  the  pain  and  photophobia 
are  intense;  "t  in  fissured  ulcer  of  the  anus^  where  the  pain  and  sphincter  spaj^m 
are  sometimes  agonizing. 
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Ulcers  are  described  according  to  their  ^hape  as  refnilnr  or  irretptlar ; 
SLBjmmred^  when  they  extend  more  or  less  deeply  and  abruptly  into  the 
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VaricHtse  ulcer  tif  leg,  wtlh  lyinphrtiliima  (Dr.  Holloway)* 

surface  involved;  as  JiHtulouH^  wlicn  tliey  Imve  a  tubular  arrangement; 
as  roffrnt^  when  they  spire  nothing'  in  their  course. 

The  horfhrs  of  ulcers  are  dcsenb(,'d  as  hrufflnfy  itidurahrf^  tnmid^  rrdem^ 
atouH^  uiuk'niilnerlf  Itrkf^  btjfdviai ^vtc.-t  these  adjectives  explaining  them- 
selves. 

The  8Hrfa<r^  of  ulucrw  are  described  as  h fvH hi fwhen  they  have  nornial 
color  and  apiiearaore,  hijftimrtf,  rxt'ttrftfei!,  eoverftl  with  i<foHf/h^f  cafiouM^ 
etc.  The  ruilota-t  uUvr  is  tjue  which  exhibits  little  change  from  month  to 
month ;  its  surface  is  tlirty,  and  its  secretion  thin  and  mnco-purnlent. 
It  is  usually  sunk  considend»ly  1m:1<av  tlie  surrotuidiiig  level,  while  its 
border  is  linn  and  utKliilar.  Tlic  In'st  examples  i>f  this  form  are  those 
accornjKinying  variciise  veins. 

In  size  or  area  ulcers  may  vary  from  the  slightest  lr>eal  dcstrnction 
of  tissue  to  an  area  covering  an  entire  limb  or  a  large  part  of  the  trunk 
of  the  brnly.  In  deplli  also  tliey  vary  witliin  h\'^ser  limits,  while  an 
external  ulcer  may  connect  wit!i  siime  deep  lesion  by  means  nf  a.  tubular 
passage  or  .nnrj^.  It  thus  appears  ibat  the  term  ulcer  maybe  appb'eil  to 
the  result  of  a  natural  effiirt  to  iviwiir  loss  of  substance  without  intro- 
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diicing  the  element  of  diseiisc,  or  tluit  it  inayLo  tlir  ixxiseqiieiice  of  local 
iDfection  with  lix*al  ti.ssiie-di.saster. 

The  ehuracter  of  tht*  material  disclmr^eil  from  isn  u]cpy  will  viirv 
miu'h  according  to  thi-  cutr^ory  in  whieli  it  belongs.  The  healthy, 
healing  or  gniniihiting  suriaee,  often  spuken  nf  as  ideer^  diseharges  a 
materiid  in  gross  aj>(M'nranees  mueh  resemhling  pus  from  an  aeiite 
akncesg.  In  eonsisteney  it  is  the  same,  and  in  color  and  iitlter  appear- 
aucM?!*.  Nevertheless,  its  origin  is  essentially  distinet.  Tliis  material 
represent*  simply  the  waste  of  re[)arative  material  sent  up  to  the  snrfaee 
for  the  purpose  oi'  hurrying  the  pr<x*ess.  Its  duid,  like  that  of  pus, 
comes  from  the  serum  »jf  the  hl^Mwl ;  its  ei>rpuseuktr  elements,  like  those 
of  pns,  iiw  lene<K*ytes  or  wsuidering  tissne-eells,  wliieh  iiave  l>een  fur- 
nished  in  great  numbers — in  faet,  in  exeess.  As  it  eomes  to  the  surfaee 
—or  as,  rather,  it  is  n_^jeete<I  from  the  surfac*e,  being  supeHlnous  in 
amount — it  is  quite  likely  to  beeome  eontiiminated  with  bacteria  by 
contaet  infeetitm,  and  eonstM[nently  may  Im;  seen  inider  the  mieroseo]*e 
to  contain  various  micn^-organisms.  This  cijutaminiition  has  been  Hmd, 
however  aeeidental  luid  ii'relevant.  This  material  is  not  pfhs  ;  lias  no 
infeetious  |n"opt*rties,  4'xeept  those  winch  may  aeeidentally  l>e  erinveyed 
to  it;  represents  nn  wartare  of  eells,  only  excess  of  sup[>ly  or  over- 
demand  ;  and  shi>nld  be  spoken  of  as  pyoid  or  puruloid  material,  ijnd 
never  eoufused  with  pus.  In  amount  it  will  vary  aeeoj-ding  to  the 
activity  of  the  reparative  enilcavor,  and  somewliat  according  to  the 
amount  of  irritation  fif  the  surface  by  dressings  whieh  may  he  a|>plied. 
If  a  granulating  surtat^e  be  alisobitely  pri>tccted  fnHn  jKissibility  t>f  eon- 
taet-infeetion,  it  will  never  contain  micro-organisms;  while  this  piioid^ 
if  alloweil  to  remain  too  long,  es]Mria!ly  when  infection  is  [)crmitted, 
may  decompose  and  l>ccomt*  irritating,  and  \s  a  material  to  he  gently 
dislodged  by  a  spray  nv  an  irrigating  stream  wit!i  each  dressirjg,  whidi 
dressing  should  be  made  onee  in  twenty-four  to  sixty  hours. 

Material  similar  to  this  is  met  with  often  in  dra-mjisre-tabej*  after  the  second  or 
third  day  in  ini*tanees  where  an  ab?iolutfdy  aseptic  coarse  has  been  maintained. 
It  is  material  of  exactly  t!if  .^ame  charact<.T,  due  to  essentially  th(^  saiae  eauses, 
will  usually  be  ibund  tree  from  niiero-organismH,  will  he  gelatiuous  or  eoagulahlij 
to  a  degree  jiermittin|]r  pitrtial  or  eomnlete  ocelusioti  of  the  draina)tre-tube^  hut  has 
absolutely  no  infeetiouH  i»rQperties,  This  al*vo.  orijrinatiiig  under  parallel  circum- 
stance*, may  be  t^noken  of  as  pyoid  or  puruloid  materiah 

From  ulcers  navinji  local  infections  as  their  primary  causes  discharges  may 
come  containing  in  themselves  the  specific  irritants  which  may  jirove  infectious 
to  other  i>ointH — which,  in  other  wordH^  may  he  auto-im»etilahle  or  hetero-inocu- 
lable.  Such  discharges,  tor  in?«tance,  cume  from  tubereulous,  leprinis,  and  syphil- 
itic ulcers,  and  thowe  of  glanders  and  some  oihi^r  rarer  diseases.  A^ain,  t'rom 
dJoughiug  and  gangrenous  ulcers  will  come  yet  other  kinds  of  material  containing 
bacteria  of  putrefactitju  in  large  numbers^  having  utj pleasant  fnior^  l>ciug  blood- 
atained^  or  marked  by  iither  characteristie>i  aec(»rding  to  r i re nm stances. 

Processes  op  Repair, 

An  ulcer  Jiiiviucr  heen  detiucil  as  a  snrfliee  winch  h  or  ought  to  be 
granulating,  it  heeojues  necessary  to  i!cfinc  the  jj;;nuni!ation  priwess  iiu<l 
to  i^hvw  how  Lealin^^  is  iherel>y  at*hieve«L  Granulation-tissue  is  a 
name  ap|di(*fl  to  a  new  ami  teniponiry  I  issue  of  enihryonie  typ",  wliieh 
acts  as  a  s*/artoliling  or  temponiry  striietnre,  [xn-niittin^^  the  construction 
of  mon*  jM-rnuinent  tissue.      It  is  profhu^etl  entireJy  hy  the  activity  of 
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cells,  which  are  the  single  and  polynucleated  leucocytes  and  the  wander- 
ing cells  already  so  often  mentioned.  They  are  frequently  known  as 
embryonal  cells  when  performing  this  function  ;  sometimes  as  formative 
cells.  They  have  a  distinct  nucleus,  which  stains  readily,  and,  ha\nng 
this  resemblance  to  epithelial  cells,  they  are  often  spoken  of  as  epUhe- 
lloid  cdls — sometimes  as  JibroblastSy  because  they  may  later  assume  the 
dignity  of  connective-tissue  cells.  They  assume  a  multitude  of  shapes. 
In  a  way  not  yet  sufficiently  described,  between  these  cells  as  they  are 
drawn  toward  the  point  at  which  they  are  most  needed,  perhaps  by 
chemotactic  activity,  there  appears  an  intercellular  substance,  which  later 
becomes  fibrillated.  As  these  fibres  develop  the  remaining  cells  become 
entangled  between  them,  and  we  have  in  this  way  a  new  connective 
tissue  formed  of  cells  of  originally  mesoblastic  origin.  Of  such  tissue 
the  solid  part  of  granulation-tissue  is  built.  It  is  necessary  to  empha- 
size tliat  this  tissue  is  essentially  different  from  the  epithelium  which 
it  is  expected  will  subsequently  cover  it.  If  a  normal  granulating  sur- 
face be  scanned  with  a  magnifying  glass  of  small  magnifying  power,  it 
will  be  seen  to  consist  of  numerous  minute  projections,  each  of  which  is 
known  as  a  granulation,  and  which  consists  of  the  tissue  above  described 
formed  as  a  minute  eminence  around  a  budding  capillary  blood-vessel, 
from  which  a  little  projection  has  occurred  upon  tlie  exposed  surface. 
This  capillary  bud  is  the  result  of  karyokinetic  activity  on  the  part  of 
the  endothelium — namely,  the  hypoblastic  cells  of  which  it  is  essentially 
composed.  In  each  of  these  cells,  under  certain  circumstances,  the 
karyokinetic  threads  already  spoken  of  develop  and  become  loosely 
coiled,  while  the  chromatin  in  tne  nucleus  increases  in  amount  and  the 
nucleolus  disappears.  The  chromatin  threads  become  thicker,  arrange 
themselves  equatorially  around  the  poles  of  the  nucleus,  and  gradually 
turn  so  as  to  point  toward  it,  while  a  new  membrane  forms  around  each 
separate  coil,  and  two  nuclei  are  thus  made  out  of  one.  While  this  is 
going  on  within  the  nucleus  the  cell-protoplasm  undergoes  active  rotary 
motion,  is  finally  segmentated,  and  by  the  time  the  nucleus  is  divided 
is  nearly  ready  for  complete  division  of  the  cell.  While  nuclear  di\'isioii 
is  usually  bipolar,  it  may  be  multipolar :  if  a  rearrangement  of  the  pro- 
toplasm is  delayed,  the  result  becomes  a  multinuclear  cell,  known  as  a 
(/iarit  cell. 

The  consecjuence  of  this  endothelial  activity  is  new  cell-formation  and  the 
construction  of  a  projection  from  the  capillary  which  soon  attains  the  dignity  of 
its  parent  vessel,  and,  as  connective- tissue  cells  form  around  it,  soon  becomes  a 
granulation  by  itself,  each  granulation,  being  marked  by  a  capillary  loop  of  its 
own.  Healing  by  granulation  or  the  granulation  process,  no  matter  how  set  up 
or  caused,  is  essentially  the  formation  of  hundreds  or  thousands  of  these  tiny 
structures,  a  new  one  being  formed  on  top  of  those  which  precede  it,  while  those 
first  formed  and  deeper  down  undergo  condensation  and  metamorphosis  of  tissues, 
by  which  they  are  converted  into  something  higher  in  the  tissue  scale.  Under 
ideal  conditions  true  granulation-building  proceeds  pari  passu  with  epithelial 
reproduction  around  the  margin  of  the  granulating  surface,  so  that  by  tne  time 
granulation-tissue  has  conipletely  filled  the  defect,  no  matter  how  caused,  epi- 
thelial covering  has  been  completely  constructed  and  the  healing  process  thus 
completed.  These  two  processes,  however,  do  not  necessarily  keep  pace  with  each 
other;  and,  should  surface- repair  take  place  relatively  early,  we  may  have  a 
depressed  scar ;  while,  on  the  other  hand,  should  it  not  proceed  rapidly  enough, 
or,  to  put  it  in  another  way,  should  the  granulating  process  be  too  rapid,  we  have 
such  excess  of  granulations  as  shall  rise  considerably  above  the  surrounding  level. 


and  may,  under  certain  circumstances,  become  so  exuberant  that  nutritive  ma- 
terial cannot  be  formed  rapidly  enough^  and  those  granulations  farthest  away 
from  the  centre  of  supply  may  die.  Such  exuberant  granulation  is  often  spoken 
of  B3  fungoid^  and  constitute:^  that  great  btigbear  in  the  eyes  of  the  hiity  which  i« 
termed  by  them  proud  Jifj<h,  It  hii«  no  further  Higniticam'e  tiian  that  the  KUpply 
hs3  exceeded  the  demand  and  that  the  granulating  process  has?  been  overdone. 
Such  exuberant  graniilatioiiH  may  ]>e  cut  away  with  scissors  or  knife,  may  he 
burned  away  with  canstie  agents  or  the  actual  cautery,  or  may  be  disj»osed  of  in 
any  other  manner  without  harm  and  only  with  benefit;  in  fact,  it  is  often  neces- 
sary to  suppretis  this  exuberant  tendency  by  caustics  and  pressure,  in  order  that 
the  desired  epithelial  covering  may  be  properly  formed. 

Epithdiiim,  being  an  epiblastie  strtietnrf^  nnd  eapable  of  no  other 
ori<fin  .huvc  fnun  its  like,  van  uiily  be  siipplit*d  frfun  tlKi?^e  rt*gi<ms  where 
it  hits  pre-existetl.  Consequently,  ulcers  itivohiog:  the  external  siirfaee 
of  the  brxly  demand  a  lively  epitlielial  iTj>ro<liietion  in  order  that  they 
may  have  a  nornuil  eoverin^;  Eintbelial  activity  .sometimes  btxxmies 
retarded,  and  is  miieh  sh>\ver  toward  the  termiiiatiun  id*  the  liealing 
procesis  tliiin  at  the  Ijegjinninj^.  The  epithelial  eoverin^  of  a  healing 
ulcer  is  always  marked  by  a  delicate  whitish  or  pinkish  Him,  which  pnn 
ceo<ls  from  the  {KMiphery  n>  well  as  fniin  any  little  island  uf  oripiial 
ej>itheb*al  structure  left.  It  is  notorious  that  after  a  certain  anmunt  of 
this  rej>air  the  procesn  sometimes  eonies  to  a  eomph'te  halt,  ami  the  vari- 
ous  exf)edients  for  stiniulatinjir  and  ]>rtmi<)tinti;  it,  as  sponge-gnifting-  and 
the  difierent  mtdhiwis  of  skiii-g:rafting,  liave  been  devised  solely  to  atonic 
for  sueh  sluggishness  or  inability. 

Ulcers  of  small  size  which  are  more  or  less  exposed  to  the  air  in  healthy  indi- 
viduals, while  also  exposed  to  possibility  of  infection,  nevertheless  seem  to  escape 
it^  owing  to  the  defensive  power  of  the  blood-serum  and  the  active  cells*  ^tich 
discharge  as  naturally  comes  from  them,  when  not  excessive,  unilergoe»  evapo- 
ration until  a  point  is  reached  wbere  adry  rn/*^  or  neah  is  formed.  Under  this  scab 
granulation  proceeds  up  to  a  point  where  the  preA<9ure  of  the  «cah  itself,  presum- 
ably on  the  level  of  the  surrounding  parts,  checks  iLs  activity,  while  at  the  same 
time  epithehal  reproduction  goe^  on  until  it  has  been  completed.  Then  the  scab, 
b€ing  no  longer  of  use,  drojis  off  or  is  liet ached  by  slight  friction. 

Such  h  granuhtlioti-ti^sur :  at  first  a  mere  trellis- work  of  teni]:K>rary 
and  delicate  cell-strueture»  traced  in  a  certain  amount  of  iuterecllnlar 
hom()geneotis  substance,  into  which  tlie  budding  vess<ds  projeet,  the  wdiole 
motmting  iieai\*r  and  nearer  to  the  surface,  day  by  day  with  variable 
nipidity,  diminishing  in  this  regttnl  as  the  days  go  by,  so  that  freqtiently 
the  granulation  prcM-ess  eorncs  to  an  appaivnt  halt  befVu'e  enough  new 
tissue  has  been  formed.  While  tln^  sH]terlicial  gnuudatiotis  preserve  the 
characteristies  above  noted,  ttmse  deejjer  down  un<lerg<i  firmer  au<l  moi*e 
complete  organization,  and  the  delicate  embryonic  struetui^es  simw  the 
same  tendency  whieli  they  tlo  in  the  growing  embryo,  by  virtue  of  what 
Vireliow  has  called  tticfftplff^ifff  to  Ijceonie  (converted  inttj  something 
higher  and  more  dignilietl  in  the  tissue  scale.  It  is  ii(*t  given  to  these 
cells  to  stK^eialize  themselves  totlie  extent  permitting  c<im]dete  repair  uf 
org;ins  cd  sjieeial  sense*.  Tims,  whih*  a  wound  in  the  cornea  or  retina 
raay  l>e  completely  healed,  it  heals  by  cic:itrieial  tissue,  and  not  by  repiiir 
of  the  special  structure's  involvt^l,  (hi  the  other  hnnd,  tissues  of  more 
eummfm  connective  type — fibrous,  boiuv,  <'artilagc,  etc,— are  ca|Kible  of 
regi»ner«iti(»n  ;  aufl  it  savins  tn  be  a  [>art  oi'  the  privilege  of  these  new 
gnmulations  to  merge  tliemseivc^  into  that  kitid  t*f  tissue  necessary  fur 
£llinir  lln^  g^'M''      Nevertheless,  thc^  tnost  rf^mtmnt  rrst^ff  uf  f/rtiiiti/tiftttH  m 
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ftn  inetablaMir  conrertdott  into  filjnms  tissue  win  eh  has  the  {special  chanio- 
teristie  of  mntnictility  without  ohisticity.     A?t  tlio  ri-siilt  arani  conimd ; 

m  rtjiiMHiuent'C  of  which  mo8t 
^^'  "^  disHj^uring  results  are  some- 

tinit's  the  ahnost  iiievitahlt^ 
c(>n.^oqu<-'ot*€'  of  healing  of 
extensive  lossless  of  siibstaneo. 
In  eertaia  instanees  it  is  po^ 
sible  by  constant  efi'ort  t(> 
overcome  the  unpleasant  ef- 
fect of  this  cicatricial  eon- 
tniction.  For  example,  after 
exteni^ive  bom  of  the  anterior 
part  *>f  the  arm,  the  ft»n*arm 
will  be  grathially  nm\  jH^nui- 
iiently  Hexed  upon  the  arm  by 
virtue  of  eoutmction  of  the  sear 
in  front  of  the  ell>f>w,  iinh-^< 
snnie  forcilile  nutans  be  prae- 
tistnl   for   maintaininef  exten- 

part  of  the  time*  So  with  many  other  injuries  and  the  various  mechanical 
or  other  exjiedients  retpiii'ed 
to  prevent  the  untoward  re- 
sult. Xowliere  are  tfu'  eon- 
stnjuenees  more  di^-^li^urin^  or 
serious  than  iihout  ttie  fa(*e, 
where  eyelids  are  drawn  out 
of  shape,  the  contour  of  the 
mouth  altered,  nr  where  some- 
times on*'  may  see  extensive 
manifestation.s  of  tliis  same 
n^ost  nuilefsirahle  (»onsequence 
(See  Fitrs.  "24  jiud  125.) 

As  the  result  i\i  Inhaling  of 
the  granulating  surface,  we  | 
liave  what  is  kuowu  as  a 
cicatrix  or  Bear.  This  is 
compose^l  of  tilinuts  tissue, 
]irohal)ly  more  nr  less  dis- 
torted by  virtue  fif  its  con* 
tractility,  and  of  epithelial 
coveriiig  furnished  from  the 
maririu  nf  the  origiuid  uleer, 
constituting  a  thin,  jtrlisteuing 
niembmne,  ;ippliwl  closely  to 
the*  sear-tissue  beneath,  with- 
out intervening  fiit  or  tissue 
wliich  pennits  of  the  play  of 
le  one  U|inu  the  utiu  i\  W  lieu 
this  epithelial  surfare  is  abnideil,  it  is  repaired  with  difficulty,  and  a  raw 
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or  uloemtliig  sear  iJ4  tisimllv  a  difficLilt  thing  to  heal.  Manifestation  of 
]>erverte«l  epitht-lial  outgnnvth  is  fRHpieiitly  pruvukod  at  tlu>e  puiiits  by 
the  action  i>f"  ct^ntiiiuuiis  irritiitioa.  In  eoiiijeqiieiice  we  liave  what  is 
generally  recognized  as  the  traujiformafion  of  a  chroiile  ulca\  or  tlie 
jsite  »if  one,  into  an  epitheliotiin^  or  possihlyj  by  similar  irritation  of  tlie 
<;unneetive'ti.s,<ne    elements,   inti>  a   siir-  p^^^  o^^ 

<:'(inia*  This  i.s  the  >o-eaHetl  eanreroui* 
degeneration  of  pixn'ious  ul<'ei>,  and  is 
nokHl  oeeasionally.  The  legion  is  one 
whieh  often  retjuireH  disfiguring,  or 
fven  nintilating  ojx'rations  in  order  to 
et  rid  of  the  malignant  disease. 

The  ^urfnrefif  asuperficiiil  scar  while  thus 
C'OvtTfcJ  with  epitheliiini  ^houn  a  coaiplfto  lack 
of  all  the  other  skin-elements.  No  Imir  ^rows 
upon  sufh  a  surfaoe,  heciUHe  the  original  hair- 
foUiclei*  are  destroyed  ;  neither  in  it  aioistened 
by  pert^piration  nor  anointed  hyssebaeenus  ma- 
terial, heeait:^e  llie  seeretory  ghinds  have  al^o 
^lisappeared.  It  Is  a  surface  whieli  utlen  need?* 
more  or  le^  protectioD,  especially  when  in  ex- 
ported situation?.. 

Treatment. — Hen.%  as  in  all  other 
instances,  the  first  effort  of  the  stirgeon 
i^hould  be  to  remove  the  eainf^e,  be  it  what 
it  may.  This  may  lie  dune  l>y  local ^  or 
may  I'eipnre  vonMitntlomtl^  mi*asures.  If 
u  definite  IfK-al  cause  est n  be  made  out,  its 
nnnoval  may  be  a  slight,  or  may  entail  a 
more  or  less  serious,  snrgieal  oi»eration. 
Aside  from  this  disposid  of  the  exciting 
agent,  treatment  mnst  Ije  divided  into  tlie 

gener;il  and  tlie  h>caL  CJenenil  treatment  Epitheiiomat<»ui  de«eneruHon  of  chronic 
u  tjcareely  called  i\^Y  when  dealing  with  uUer^tieces^itiitiiigampytatioinorfginiiiK 
healthy  ulwrs;  bat  in  all  thuse  instances  where  the  eonstitntitmal  eondi* 
tiou  of  the  patient  is  below  ]Kir  or  whert^  there  is  a  general  poise »ning  or 
dnfeetiun  underlying  the  ulcer  itself,  prompt  and  energetic  eonstitutional 
eatnient  slmuld  be  at  onee  instituted.  In  scurvy,  for  in stauee,  the  diet 
'and  liygienie  surroundings  nf  the  |iatient  bliould  be  rectifietl  immediately. 
In  syjihilis  no  lasting  nor  deep  im|>ression  can  be  made  mi  hx-al  manifest 
tiitiims  without  general  constitutional  treatment.  In  tuljerculusis  and  the 
other  surgical  infections  much  will  be  accomplished  by  internal  medica- 
tion, by  pmper  hygiene,  as  well  as  by  loc*al  ap|)lieations  or  opiM^ation. 
The  inip»*rtance  of  these  general  measures  is  likely  to  be  tmder-esti- 
aated,  and  many  fail  to  realize  the  advantage  of  combining  suitatile 
internal  and  external  tlierapeutlc  measures, 

JjfK'fff    Trrafmnif. — First   of  all   should  hv  mentioned   the  complete 

insistance  tqion  repose  which  brings  alxmt  that  Mliich  we  best  know  as 

^hyuiolngicuf  reni.     The  ideer  which  may  never  heal  so  long  as  the  jwirts 

ire  constantly  moved  may  show  a  prumpt  and  kindly  tendency  so  Xn  do 

"as  s(M>n  as  the  part  is  put  absolutely  at  rest.     This  may  mean  wearing  a 

igpliiit  or  restmiiiing  apparatusj  i*r  it  may  mean  conlinemeot  in  bed, 
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depentling  upon  i\w  lix-ation  of  the  iiltTr.  Physiolfigu^l  rest  vnXX  be 
ent'oriT*!  sHni('tinK',s  by  such  ineasure?;  as  ^tn^tdiioL^  :i  sphincter  in  order 
to  ti'nip<»nH"ily  panilyze  it  in  cilS4.^<  of  irritahli"  recta!  ulcer,  where  the 
prineijMil  pain  is  prcHlucetl  Irv  tlic  reflex  spasm  of  its  fibres.     Again,  the 

eye  with  irritable  ulcer  of  the  cornea  is  ^onu^ 
times  kept  so  tightly  closed  by  the  same  kind 
tjf  spasni  tlieiv'  (hat  it  is  necessary  at  times 
to  divi<h_*  the  lids,  or  the  4)rbicuUins  ninsch*  at 
the  anii:h^  of  the  lids,  in  oi'der  to  make  access 
to  the  |>art.  This  is  in  a  measure  carr\  ing  out 
the  priiicijde  of  ]»liysiological  rest,  becaujse  it 
permits  ]>ro]ier  exposure  and  treatment, 

Tlie  iibsohitely  healthy  and  kimily-lieuling 
ulecr  needs  no  trLatment  excejit  protection. 
Epitlielial  eovering  will  proliahly  keep  pace 
widi  tilhng  of  the  depression  liy  gmnulations,, 
and  all  tlint  it  is  necessary  to  do  is  to  prevent 
external  irritation*  Should  there  be  excess  of 
iliseharge,  the  simplest  jx  tssibleabsi  irbent  drei^'i- 
ing,  with  enough  tif  sonieantisejjtie  material  to 
[irevent  putrefiu*tiim  l>v  ctrntamiiuitioii  with 
the  ordinary  liacteria  of  the  surrounding  air^ 
should  be  employed.  The  ulcer  which  is  be- 
coming tarily  in  its  repair  may  be  stimulated 
by  silver  nitrate,  zinc  chloride,  or  other  more 
or  less  caustic  a|j]il legations,  whieii  aet  as  a  sjHir  to  the  sluggish  granula- 
tionsj  <lestroying  tliose  with  which  it  comes  in  contact,  1  rut  stimulating 
those  Ixdow  to  dti  their  duty  more  pnmiptly. 

The  convent ifuud  apjiliesitions  to  ulcers  fall  usually  under  two  cate- 
gories— ^the  itnterif  m^hdium  and  the  migueaU, 

Arnon^^  the  former  which  give  the  most  satisfactory  results  are  diluted  alcohfjl; 
carbolic  lotion  ;  ssolutious  fif  some  of  the  astringents  and  antiseptics,  such  as  zinu 
sulphate  or  thloride,  quite  weak;  potjis-sium  chlorate,  saturated  ;  potaj^siuni  per- 
manganate; ahun,  etc.  Of  the^se  the  potassium  clilorate  is  Ufiually  the  most  satis- 
factory. Among  the  various  ointments  have  heeu  «iigge^tcd  nearly  all  possible 
combinations  imaginable  of  the  soluble  and  insoluble  antiseptic  drujr>,  in  connec- 
tion with  variouf*  excipientB  like  vaseline,  lard,  lanolin,  etc,  Amt»ng  those  sub* 
stances  mowt  c<immonly  u.sed  j^re  perhaps  zinc  oxide,  bismuth  snlniitriite,  boric  acid, 
salicylic  acid,  iodoform,  aristol,  etc.  The  latter  prepjinitions  have  the  advantage  that 
surtace  evaporation  doen  not  lead  to  drying  jind  formation  of  cnists  wliose  oetiich- 
mentgive^  jisdn.  Aqiieouis  solutions  permit  (*f  nmre  ea?«y  and  comfortable  wa^ihing 
of  the  parts  without  need  for  friction  to  remove  oi  ntm  en  t.  Each  cliufH  of  jireitarations* 
therefore,  ha.-^  its  advantages,  and  circumstances  would  best  decide  which  would  be 
the  better  lor  a  given  ctUHC.  Balsamic  pre]MiratiojiH  have  also  been  largely  used  in 
time  past,  among  them  especially  balsam  fif  rem.  This,  mixed  with  10  per  cent* 
of  giiaiacol  and  5  per  cent,  of  ifMlulorio.  makers  a  comldnation  which  I  am  very  fund 
of  applying  to  tubercular  and  all  i^pecific  forms  of  ulcer. 

Of  late  the  investijj^atioiis  f*i  the  laboratory  have  leH  tn  the  employ- 
ment of  luunerotis  pejitom*zecI  ]>repanitious,  amt>n^r  wliieh  may  l>e  men- 
tioned ]K'ptonized  eod-liver  oil  and  some  of  the  jvartially  or  predigestc^J 
fomis,  such  as  borhiine,  ete.  These  apjx'ar  to  ha\T  the  piwer  of  digest- 
iii)£  slougrhs  and  of  eausintr  a  s|>eedy  sepamtion  or  dispo.<al  t>f  everything 
Avhieh  one  wants  to  get  rid  of  in  the  endeavor  to  seeuix?  a  healthy  eon- 
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dition  of  the  ulcerating  surface,  and  give  in  many  instaiiees  most  sat- 
isfacton'  results.  Glycerin  solutions  have  also  been  used  (esj^ecially 
horoglvceride),  which  act  hy  abstmefhtg  water,  and  wliich  arc  particn- 
hirly  useful  in  certain  conditions  where  the  granulations  are  t|nite  oedein- 
atous.  When  sloughs  are  pivscnt  it  is  IVetpiently  an  advantage  to  dust 
over  them  some  of  the  prepamtiiais,  like  papuid,  pejisin,  etc.,  which  have 
the  power  of  catalytic  disjxisition  of  deeoiupnsing  material  withfiut  ref- 
erence to  action  of  bacteria.  Under  tlieir  use  then^  seems  to  be  a  sort 
of  solnrion  and  disposition  of  these  dead  prmlucts.  When  one  lias  t(»  do 
with  a  torpid  or  calh^ns  ulcer  whose  surface  is  covered  with  a  thick, 
immovable  film,  where  the  tissues  apparently  art^  not  dca<l,  yet  uot 
alive,  the  a<!ditioii  of  some  digestive  agent,  coupled  with  the  favoring 
action  of  heat  and  moisture,  such  as  arc  to  Im?  secured  by  the  application 
of  a  i>onltiee,  will,  if  proj>erly  enforeetl,  lead  to  the  sjK*iHly  separation  uf 
a  slough.  While  an  ulcer  should  never  be  continuously  iMtulticed,  nor  a 
healthy  ulcer  under  any  circumstances,  jwitdtices  arc  yet  a  valuable  means 
of  first  treating  a  limited  class  of  eases.  With  a  foid  ulcer — one  from 
which  the  discharge  is  more  or  less  offensive ,  due  usually  to  decompo- 
sition of  sloughing  masses  not  yet  seimrated  tlie  meth*xl  of  coniinitoHH 
immrrmon  In  hot  water — when  it  can  be  carried  out,  is  always  prefemlile 
to  all  others. 

Variniis  expedients  may  be  practisecl  lo  effect  thia  purpoi^e,  from  a  domestic 
pan  or  imil  up  to  the  norcehiifi  batli  in  whirli  die  patient*!^  wtiole  Inidy  is  kept  con- 
tinuously immersed.  The  water  should  be  \m  hot  as  can  be  comfortably  borne,  arid 
may  be  impregnated  with  a  very  small  percentage  of  some  antiseptiCp  like  mer- 
curic chloride,  zinc  chloride,  or  somethia^  of  that  kind.  Thin  is,  f(»r  inHtanet\  an 
admirable  method  of  treating  those  ulcere  caused  by  extensive  burn,  from  which 
much  tinwue  ha.s  always  to  separate  by  sloui^hing,  and  on  whose  surface  there  are 
alwavs  patches  which  hover  between  tiHsue-life  and  death  for  some  hours*  ordav;^, 
which  fiossibly  may  be  retieemed  under  the  favoring  influence  of  hot  water  For 
the  treatment  of  phageileuic  ulcenition  also,  hot  water  otters  perhaps  the  bei*t 
method,  although  there  in  no  reason  for  not  combining  thia  w^ith  previous  treatment 
with  bromine,  caustics  or  other  measure*!. 

Another  method  of  Htinmlating  is  by  re-sort  to  compression,  either  by  riilibcr 
bandaffes,  ntraps,  or  other  means.  The  old  method  of  strapping  Used  to  be  much 
favored.  Of  late  all  of  these  methods  liave  rather  fallen  into  disuse,  beesmse  of  the 
preference  of  modem  j^urgeons  for  the  speedy  conversion  of  a  chronic  ulcer  into  a 
Fresh  sore  and  ita  treatment  by  skin-grafting  or  other  methods.  A  method  more 
in  vogue  than  strapping,  and  in  some  respects  eiusier  of  performance*  is  that  by  use 
of  the  elastic  rubber  bandage.  The  treatment  by  compression  is  based  upon  sup- 
porting the  surrounding  part*i.  er|ualizing  the  pressure,  and  overcoming  the  collat- 
eral cedeuia  which  is  one  reiuson  f<ir  sluggishness  of  repair. 

Many  nleers  are  surrounded  with  mich  fimi,indurate<I  IjurderH  that  it 
seems  imp^issihle  that  any  at^tivr  re^^enenitive  prfwess  can  ari^e  from 
sueh  snmre.  Heiiee  iueisinns  have  been  praett,seil  for  centuries.  These 
have  been  made  radially  fnan  the  eentre  or  have  been  made  ]xirallel  to 
the  marpn  of  the  ideer,  or  sometime?^  tlie  tirm,  denR'  tissue^^  have  \mm 
ruin<*ed  or  eliop[KHl  by  a  series  of  enjss-<nit  8tabs  or  ineision-s  ;  as  the  result 
cifwhieli  renewed  activity  lins  been  <^v{  hj\  and  an  impetus,  ofteiitimei^ 
suffieient,  has  been  ^iven  to  the  healing  process.  These  methods,  bowever, 
have  now  yielded  to  that  just  above  allutled  to.  The  etunparatively 
recent  ulcer  in  which  granulation  ha.s  cunn;  to  a  .stand-still  is  often 
treated  witli  the  Hhutp  spoon  or  (n/rette.  The  result  of  this  has  been  to 
provoke  again  a  speedy  renewal  of  gninulation  eiibrtSj  and  treatment  by 
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curetting  is  standard  and  often  useful.  Actual  cauterization  of  the  ulcer 
with  a  view  to  such  complete  destruction  of  its  covering  and  border  as 
shall  lead  to  their  separation  by  the  slouching  process  is  occasionally 
practised.  This  is  perhaps  best  performed  with  the  actual  cautery.  It 
lacks,  however,  the  valuable  features  of  the  operative  method  to  be 
described  below.  Modern  methods  have  made  it  plain  that  it  is  often 
an  absolute  waste  of  valuable  time  to  resort  to  the  older  expedients  of 
stimulation,  incising  the  edges,  etc.,  and  that  one  can  accomplish  by  an 
operation  in  perhaps  three  weeks  what  ten  times  that  length  of  time 
would  fail  to  do  by  older  methods.  The  most  effective  method,  therefore, 
in  dealing  with  old  and  chronic  vicers  is  to  anaesthetize  the  patient,  to 
excise  the  entire  affected  area — i.  e.  the  surface  which  ought  to  be  granu- 
lating and  the  firm  border  and  tissue  in  its  neighborhood — and  then  to 
cover  this  surface  either  with  skinr^afts,  pared  off  with  a  razor  according 
to  the  Thiersch  method,  or  mth  a  strip  of  skin  whose  full  thickness  is 
raised,  which  is  taken  from  surrounding  parts  by  some  auto-  or  hetero- 
plastic method.  This  line  of  treatment  is  so  far  preferable  to  all  others 
that,  except  in  case  of  refusal  of  the  patient  to  submit  to  it,  it  is  the 
one  which  must  hereafter  universally  commend  itself.  It  may  afford 
opportunity  for  extensive  plastic  operations  or  for  the  exercise  of  the 
best  discretion  and  knowledge  of  experienced  men ;  yet  cases  are  rare  in 
which  it  cannot  be  successfully  carried  out.  These  methods  of  skin- 
grafting  have  so  far  supplanted  the  older  method  of  sponge-grafting 
that  the  latter  is  now  scarcely  ever  practised.  It  may  possibly 
have  a  sphere  of  usefulness  in  certain  ulcerated  ca\dties,  but  under  all 
other  circumstances  it  must  take  a  position  far  below  the  plastic  methods 
in  practical  value. 

Finally,  ulcers  of  specific  type — syphilitic,  tubercular,  leprous, 
glanderous,  etc. — ^all  need  methods  in  which  the  first  effort  shall  be  not 
so  much  to  arrange  for  healing  as  to  dispose  of  infectious  material. 
The  knife,  the  scissors,  the  sharp  spoon,  come  first  into  play  here,  the 
surgeon  bearing  in  mind  that  almost  all  this  material  is  more  or  less 
infectious,  and  that  inoculation  of  his  own  hands  is  possible  as  the  result 
of  carelessness.  After  taking  away  with  instruments  all  the  granula- 
tion-tissue with  its  surroundings  which  seems  to  expose  to  danger,  it 
would  be  well  to  thoroughly  cauterize  the  part  with  the  actual  cauter}^, 
nitric  acid,  bromine,  zinc  chloride,  or  something  of  the  kind  as  a  mat- 
ter of  insurance  of  the  desired  purpose. 

As  the  result  of  the  caustic  there  will  be  superficial  separation  of  the  cauter- 
ized tissue,  beneath  which,  however,  should  spring  up  healthy  granulations. 
Such  an  ulcerated  surface,  having  by  this  means  been  convertf^i  mto  what  we 
may  call  a  healthy  ulcer,  becomes  then  amenable  to  the  treatment  already  men- 
tioned. The  ulcer  covered  with  fungous  or  exuberant  granulations — t*.  c.  the  proud 
flesh  of  the  laity — should  be  rapidly  scraped  or  burned  down  at  least  to  the  level 
of  the  surrounding  j)arts,  the  quickest  method  being  that  by  which  the  knife  or 
scissors  is  used,  compression  for  a  few  moments  always  sufficing  to  check  hemor- 
rhage.   Common  attention  after  this  will  be  all  that  such  a  surface  needs. 

The  markedly  hemorrhagic  ulcer^  whose  surface  bleeds  on  the  slight- 
est contact  or  disturbance,  is  often  a  cancerous  ulcer,  though  not  neces- 
sarily so.  This  ready  bleeding  is  usually  the  cause  of  the  extreme 
fragility  of  the  tender  walls  of  the  rapidly  new-formed  blood-vessels. 
In  many  instances  it  is  enough  to  thoroughly  scraj^e  until  one  comes 
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down  upon  harder  or  more  resisting  tissue.  Hemorrhage  may  be  pro- 
fuse for  the  moment,  but  it  is  iumost  invariably  easily  controlled. 
Caustics  may  then  be  applied  or  not,  according  to  the  jud^ent  of  the 
sui^geon. 

Another  method  is  to  treat  such  a  sorfiioe  with  the  aetoal  cautery.  Another 
18  to  operate,  even  in  the  presence  <^  really  incurable  disease^  simply  in  order  to 
check  tendency  to  &tal  hemorrhage  before  the  natural  teadeninr  of  the  disease 
has  expended  itself.  In  a  general  way,  with  regard  to  all  small  ulcerating  can- 
cerous snr&ces,  one  may  say  that  if  they  bleed  ezcessiTely  or  are  onduly  irritable, 
it  iis  perfectly  l«;itimate  to  attack  them  by  operatiye  measures  in  spite  of  the  im- 
posBiDility  of  erocting  a  core. 

Numerous  other  method  of  treating  ulcere  may  be  found  in  the  older  text- 
books, but  they  have,  in  whole  or  in  pi^,  been  alMmdoned  for  the  comparatively 
few  already  mentioned. 


CHAPTER    V. 

GANGRENE. 

By  Roswell  Park,  M.  D. 


This  is  known  also  as  necrosis,  although  by  general  consent  this 
term  is  usually  limited  to  gangrene  of  bone.  It  is  known  also  to  the 
laity  as  mortification^  and  to  tlie  older  writers,  especially  when  soft  parts 
die  and  separate  in  sloughs,  as  sphaeeliis.  Gangrene  means  death  of 
tissue  in  visible  and  more  or  less  circumscribed  masses.  It  is  to  be  dis- 
tinguished from  ulceration  because  now  we  have  to  deal  not  with  a  pro- 
cess of  molecular  disintegration,  particle  by  particle,  but  with  death  in 
toto  and  synchronously  of  a  large  perhaps  innumerable  number  of  cells. 
Grangrene  is  described  as  due  to  causes  which  may  be — 

A.  Traumatic^  including  the  so-called  thermal  causes  as  essentially 
mechanical  injuries.  Under  this  head  would  come  all  cases  where 
injury  is  the  primary  cause,  whether  this  injury  be  the  crushing  of  a 
limb,  the  separation  or  occlusion  of  its  main  blood-vessels,  the  division 
of  its  main  nerves,  the  crushing  or  pulpefying  of  its  entire  structure  by 
machinery  or  accident,  and  also  those  so-called  thermal  cases  which  are 
due  to  intense  heat  or  intense  cold.  To  these  might  be  added  the 
chemical  causes,  comprising  injuries  by  powerful  caustics,  alkalies,  or 
acids,  which  are  known  to  cause  speedy  death  of  every  living  tissue 
with  which  they  come  in  contact. 

B.  Local  Causes. — These  are  largely  connected  with  isch<mnia,  pro- 
duced in  one  way  or  another.  Gangrene  from  oedema — itself  the  result 
of  passive  liypersemia  and  exudation — is  not  infrequent,  the  most  com- 
mon expression  of  this  condition  being  seen,  perhaps,  in  the  external 
genitals  of  the  male.  Embolism  due  to  valvular  heart  disease,  thrombosis 
due  usually  to  a  preceding  phlebitis,  but  possibly  to  marasmic  origin, 
esj^ecially  met  with  after  confinement,  with  disturbance  in  the  uterine 
sinuses,  shutting  off  the  circulation  by  endarteritis,  which  thus  assumes 
the  form  obliterans^  are  some  of  the  local  causes  which  concern  the  blood- 
vessels alone.  In  fact,  the  majority  of  cases  of  spontaneous  gangrene 
are  probably  due  to  changes  in  the  vessels,  endarteritis  being  the  cause 
of  a  condition  known  as  atheroma  of  vessels,  in  which  fungoid  out- 
growths or,  rather,  ingrowths  into  the  vessel-lumen,  are  common.  Any 
one  of  these,  if  detached,  may  serve  as  an  embolus.  The  degenerative 
excavations  in  the  thickened  walls  of  the  blood-vessels  which  discharge 
more  or  less  eholesterin  and  other  debris,  and  which  have  in  time  past 
been  known  as  atheromatous  abscesses  (misnomer),  are  frequently  the 
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precursor?^  of  tlie  disease  uiKler  eon.'^ideration.  As  the  result  of  thei^ 
changes  iilrnie,  without  ii^feivnee  to  ftirmation  of  eiolMili,  vessels  may 
become  completely  occludcil,  especially  when  slightly  iiijurtHl. 

Kriravtimdlon  t>f  bkHxi  is  a  outlier  imnm  connected  with  the  blm>l- 
ve-sels,  this  coming  usually  from  tnumiatic  rupture,  pissihly  frum 
idiopatliic  causi.*s.  At  any  rate,  the  ten^iinn  in  the  part  may  threaten 
its  life  because  of  the  pressure  which  overcomes  the  circuhition  of  l)hK>d. 
Lif/ation  of  the  main  trunk  of  an  artery  is  sometimes  tullowed  by  ^An- 
grene,  no  matter  how  carefnlly  done,  col  lateral  circulation  being  insuf- 
ficient to  snstain  the  nourishment  of  the  part.  In  certain  fraetnres, 
simple  as  well  as  CMmjMiund,  tlie  lilutHl-snjjply  of  a  part  is  rmh'ly  brukcn 
off  by  injury  in  a  blood-vessel  in  sucli  a  way  as  t<i  cause  local  or  gencml 
death,  either  fjf  a  bi>ne  or  of  the  entii^  limb.  Flaps  made  tor  plastic 
purposes,  arranged  without  suttirient  regard  to  their  proi^^r  blood-sui>- 
ply,  or  so  dressed  after  operation  us  to  sustain  unilue  pressuiv,  are  often 
¥^o  shut  otf*  from  tlie  lieart  as  to  die  for  want  of  bIiM«h  Finally,  gtin- 
grene  may  be  the  result  of  preJimire  cither  from  sjjlints,  bandages,  etc., 
or  from  in  mors  increasing  in  size,  tu*  pfKssihly,  as  in  certain  pressure- 
sores,  etc.,  frf>ni  the  mere  weight  of  tla*  body,  Heiv,  ttwr,  chmiiral 
agents  must  lx»  mentioned,  referring  ui>w  to  the  pt'coHar  aetitm  of  certain 
/fxxiji  or  dntgji,  jxtrtieularly  ergot.  Thus,  antiseptic  solutions,  |iartie- 
iilarlv  carfrolic  acid,  may  be  uiade  strong  enough  to  destroy  the  vitality 
of  certain  tissues.  Carbolic  gangrene  (Warren)  is  a  possibility  not  to  Ix* 
forgotten. 

t\  ihnMliiiHomd  Causea, — Among  tlicsc  are  to  be  mentioned  j>artic- 
tduHy  that  symptom-complex  ordinarily  kn(*wn  as  diabeteJi  or  f/fycmnria. 
It  is  notoriinis  tliat  this  means  a  depraved 
Condition  of  the  system  in  which  gangrene 
is  thivatenetl  or  |termitted  under  cireum- 
stances  which  othervvisi'  would  have  little  or 
no  disastrous  effect.  Thus  flifthrtir  f/itm/rene 
has  come  to  be  <tne  of  the  recognized  mani- 
festations of  the  gt^neml  subject.  That  the 
trophic  nerves  have  a  more  or  less  prr>- 
noimced  ctf'ect  in  determining  gangrene  in 
certain  cases  seems  to  be  now  (|uite  well  es- 
tablished. It  is  well  known  how*  tpiickly 
hrd^Of'rs  tomi  after  injuries  to  the  sjiine, 
while  in  certain  nervous  affections  a  mini- 
mum  of  friction  of  the  skin  may  determine 
its  death,  particularly  al>out  the  labia  or 
scrotum.  It  is  siud  that  the  insane,  when 
made      to     sleep     bv    ehlond,     mav    tlevelop   Hay naud;sdiseiiJie;  symmetrical ean- 

deeubitus  troni   pressniM'   m   a  smgle   mght. 

There  is  also  a  well-known  form  of  Hi^mmtirica!  gffnfp'cne,  known  some- 
times as  RaiiHuntVs  (UxeaM-,  which  is  chanicterized  by  symmetry  of 
lesions  and  al>senee  of  detinite  pathological  changes.  The  so-called 
du/iii  morttti,  or  ffrad  /?////<*/>?,  an-  expressions  of  trouble  of  this  same 
ehanicter ;  so  is  also  that  condition  descrilied  by  neurologists  as  fri/fhro- 
mehflgkt.  A  condition  almost  leading  np  to  gangrene,  but  iK^rhaps  not 
absolutely  terminuting  in  such  a  way,  has  been  known  as  local  iisphyxla^ 
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which  seems  to  be  a  condition  of  arterial  spasm  with  venous  congestion 
and  slight  oedema. 

As  constitutional  causes  also  must  be  included  the  deleterious  eff'ects 
of  certain  drugs,  particularly  ergot  and  phosphorus.  A  hundred  years 
ago  and  more  ergotism,  or  gangrene  produced  by  eating  diseased  no, 
made  great  devastation  among  the  peasants  of  Central  Europe,  whole 
hands  and  limbs  being  involved  in  tne  gangrenous  process.  This  is  a 
condition  now  perhaps  never  noted,  at  least  in  this  country.  The  selec- 
tive affinity  of  phosphorus  for  the  osseous  structure  of  the  lower  jaw  is 
also  well  known,  and  gangrene  of  the  bone — i.  e.  necrosis — used  to  be  a 
frequent  lesion  among  the  workers  in  match-factories  where  phospho- 
rus was  used.  This  condition  has  been  almost  abolished  by  wise  legal 
enactments.  Mercury,  too,  when  given  to  excess  or  for  an  injudicious 
length  of  time,  produces  a  gangrenous  condition  of  the  gums  and  alve- 
olar process,  by  which  the  teeth  are  loosened ;  along  with  which  gangren- 
ous ulcers  appear  also  about  the  mouth  and  sometimes  elsewhere. 

D.  Infectious  Causes  of  Gangrene, — In  the  instances  already  men- 
tioned I  have  avoided  reference  to  the  infectious  micro-organisms.  There 
remain  to  be  considered  special  tj'ijes  of  gangrene  due  to  the  activity  of 
certain  micro-organisms — among  these  that  variety  of  gangrene  known 
to  our  fathers  as  hospital  gangrene,  as  well  as  phlegmonous  erysipelas, 
malignajit  cedema,  gangrenous  emphysenut,  noma,  ainhum,  etc. 

Gangrene  as  the  result  of  infectious  processes  is  met  with,  for  instance,  in 
severe  caises  of  phlegmonous  erysipelas,  where  death  of  tissue  seems  to  be  due  to 
the  combined  influence  of  the  invading  organisms  and  of  mechanical  agencies — 
t.  e.  tension  produced  bv  stasis  and  exudation,  with  such  stretching  of  tissues  or 
overcrowding  them  with  inflammatory  products  as  to  virtually  strangle  them,  in 
consequence  of  all  of  which  they  die.  Gangrene  of  an  entire  hand  may  thus 
result,  or,  more  commonly,  the  gangrene  is  limited  in  extent  to  the  more  super- 
ficial parts,  so  that  sloughs  separate.  A  peculiar  and  specific  form  of  gangrenous 
inflammation  is  that  also  known  as  malignant  oedemuy  which  is  due  to  a  peculiar 
anaerobic  bacillus,  and  which  will  be  treated  of  separately  under  a  distinct  head- 
ing. Quite  like  it  in  several  respects  is  the  gangrenous  emphvsema  of  certain 
writers,  known  also  as  the  fulminating  form,  or,  as  the  French  call  it,  the  ^^  gangrene 
foudroyantej*  More  or  less  emphysematous  condition  may  accompany  malignant 
oedema ;  yet  that  we  do  get  gaseous  forms  of  gangrene  without  the  specific  bacillus 
of  malignant  oedema  is  established. 

Hospital  gangrene,  so  called,  lias  been  in  years  i>ast  the  terror  of  mili- 
tary surgeons  and  camp  hospitals.  As  a  type  it  has  almost  completely 
disapi)eared  from  observation,  and,  in  its  old  manifestations  at  least,  is 
now  practically  never  seen.  During  the  days  when  it  was  most  common 
there  was  no  application  of  knowledge  of  bacteriologj',  and  we  are  to-day 
practically  in  the  dark  as  to  whether  it  was  due  to  a  specific  organism, 
or  was  not,  on  the  other  hand,  due  to  causes  already  describecl  acting 
upon  constitutions  vitiated  by  exposure  and  upon  tissues  made  vulner- 
able by  fatigue  and  injur}-.  The  latter  is  the  more  probable.  Clinically, 
it  a.ssumed  the  aspect  of  gangrene  which  si)read  with  terrific  rapidity,  so 
that  within  a  few  hours  the  death  of  an  entire  limb  might  be  determined, 
almost  without  power  to  check  it.  After  terrible  experience  with  it  in 
numerous  camps,  military  surgeons  found  that  the  most  effective  agent 
with  which  to  combat  its  destructive  |X)wer  was  bromine,  which  was 
appli(Hl  dilute  or  in  full  strength,  as  apjx»ared  best. 

Noma,  known  also  as  gangrenous  stomatitis,  cancrum  oris,  and  gan- 
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ffrartm  om,  is  a  t^rm  applied  t(>  a  i'onu  f»f  tissue-necrosis  affect inrr  the 
cheeks  or  pirts  abimt  the  fhee  of  young  chiklreii,  iK'ciirrin^  tm|tiently 
as  ii  complication  of  the  exanthemata.     A  similar  condition  (M^casioiially 

inviilvcs   the   external  p:enituls. 

From    the  fiict   that    it    seldunj 

fmsses  across  the  inidille  lint *,  it 
Ills  been  rc^jrttrth'd  l)y  some  n^  »if 
iienrotic  origin.  Natnndh\  Imc* 
teria  are  always  found  in  the 
decomposing  tissues, but  whether 
llicrc  as  cause  or  as  i-csult  is  not 
yet  absolutely  established.     The 

Iirobability  is,  however,  that  we 
lave  to  deal  with  a  specific  form 
of  infection.  The  loss  at'  sub- 
stance is  usually  so  great  as  to 
determine  complete  |ierforatiou 
\.  nf  the  elieek,  so  that  the  Jaw- 
I  lies  may  lie  hiid  liare.  The 
-inns  au<l  alveolar  priK-esses  also 
tVetpiently  share  in  the  prcR^^ss, 
ami  the  teeth  accordingly  drop 
out.  Death  of  tissue  is  nipidj 
ind  septic  iiifeenon  may  accom])any  it  to  sueh  extent  as  to  cause  death 
&f  the  little  patient  within  two  nr  three  days.  Wliile  theoretieally  most 
vigtjrons  measures  are  necessary  for  combating  it,  thctse  patients  are 
oflten  so  ivduce*l  as  to  preeluile  the 

possibility  of  doing  mnch,  and  death  Fio.  30. 

is  the  comnmn  termination  of  noma. 
Should  patients  recover,  tlu'ix*  is 
extensive  defonnity  as  the  result  «it^ 
eictit  ricia  1  n  *n  t  ract  ion , 

Along  the  coast  of  Africa  and  in 
the  West  Indies  there  rice nrs  among 
the  n€*gn:)es  a  jiecnliar  gangrenous 
-affection  of  the  to*^s  known  a> 
^ainhuni^  This  may  assume  eithei- 
the  moist  or  the  dr^^  typ^  of  gmi- 
grt»ne,  hut  the  result  is  gradual 
sepiration  of  the  part,  usually  by 
the  dr\^  pnx'ess,  as  if  it  liad  licen 
strangulated  by  a  ligatui\\  The 
disease  is  very  sh>w  and  may  ex- 
tend over  ten  years.  Tlie  minute 
cani*e  is  as  yet  nnkm»wn* 

Finally,  gangrene  is  the  termi- 
nation of  the  infect ieitis  process  in  sc vend  nthc  r  zymotic  dist^ases,  among 
thi'  best  illustrations  l)eing  tliat  atfr.rdcd  iiy  iViphthrno,  The  ft»rmatiou 
of  diphtheritir*  ulcers  in  the  month  and  the  vulva*  about  the  i^yvi^  ami 
elsewliere,  as  the  result  c*f  sepanrtion  of  sloughs,  is  too  fret [uent  to  pass 
unnoticed,  yet  at  the  same  time  thx-s  not  essentially  di tier  from  the  sejwi- 
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ration  of  i^lon^hs  flue  to  any  ntlier  si>ecifie  caii^e.  All  the,se  acute  zymotic 
di,seuses,  tlnTi'tVin^,  need  to  !>e  n^giinled  us  among  tlie  jMjssiblo  tt&Ui^ei^  of 
gun^riX'iie  by  infect ir^ti  of  tissues. 

The  iii/mmdncal  ifanf/rnie^  often  juamxysniid,  affecting  tht*  fi ng<*rs  and 
tm\*^,  deserilK'd  by  Raynaud  an<l  often  ealled  by  liis  name,  is  due  to  va.so- 
unJtor  ??[Kisni,and  is  aeeumpiuued  liy  neuralgia  and  sensory  distnrlianet^?^, 
with  eoldness  of  the  jitirt  and  diHeoloration  suggestive  of  im|>endiug 
gangreue.     (  I'/V/e  aliove*) 

Bilb'otli  and  others  luive  alsn  descM^ibed  a  ^pontant'ottJt  or  anf/h-neurotic 
fffntf/ntir  <if  the  extremities,  tHieurring  during  youth,  in  abrupt  distine- 
tiun  to  send e  gangrene,  whose  course  is  tedi^uis  and  jiainfub  and  which 
will   usually  necessitate  amputation.     The  cause  of  this  eondititui   has 

licen  founti  to  be  a  well-marked 
arteriiHselerosis  and  thn>nilK»ffig, 
botli  in  the  arteries  and  veiiL-sit 
rThis  form  of  gangrene  occurs 
most  often  in  the  frigid  zone — 
r,  f/.  in  Nnrthern  Russia, 

(iKoss  Ain^KAnANcEs. — In  a 
genera!  way,  tissue-th^atb,  known 
as  gangrene,  assuiues  t\vo  quite 
op{iositi*  type.sr— the  moist  ajid 
the  dry;  In  moiM  f/am/renej 
aside  from  those  geneml  apjiear- 
anees  which  )*laiuly  imticat*^  eom- 
lueui'iiig  puticfactitai  (^f  tissues, 
and  the  h>s,s  of  beat  due  t«>  sliut- 
ting  oflf  of  the  bhuxl-supply,  one 
of  the  most  ebameteristie  features 
is  the  formation  <if  a  so-c-alle*!  iiite 
of  tfntHfrrafioit — 1. 1\  border  which 
separates  the  dead  ihnn  tlie  liv- 
ing tissues.  While  this  is  tisually 
Iilatidy  indicatcHl  by  a  red  line 
which  more  or  less  a!>rnptly  sejiti- 
nites  the  discolored,  usually  dark, 
deatl  portion  from  the  brigbt-red, 
congested  ap|>earance  of  the  living  tissues,  we  note  that  this  area  of 
redness  shades  out  into  a  mtu-e  and  more  natural  apj>eanuiee  as  we  pa^ 
npwaiib  while  below  the  Hue  wt  not**  a  Hurfiiee,  usually  covered  with 
blisters,  from  which  exudes  a  font-smelting  altere<l  serum,  wldle  the 
gjingreuous  jMirtion  nsuatly  assumes  a  dark,  finally  an  almost  lilaek, 
a|>peanuice,  rctiiining  ordy  the  crude  otitliues  of  its  original  sbajx.'. 
Along  with  this  the  ot>jective  cvideuees  of  juitrefsu-tion  are  uumistak- 
aide,  a |>pca ranees  and  <wlor  tjeiug  charaeteristie.  With  all  there  is  more 
or  less  const itulinnal  tbsturbanee,  and  a  n'eognizal>k%  often  a  profound, 
condition  of  septic  infection,  ilue  to  tlie  fact  tliat  along  the  line  of  demar- 
catiou  alKSftrbents  are  still  active,  and  tliat  the  poisonous  pnxbicts  of 
pntretaction  are  1  K'i ug  a Ijsin'bcd  into  the  geueral  system.  Consctpientlv^ 
collajj.st\  jtroftfsr  prr.Hj}irfitfoii^  atpfic  dhirrho'tt^  etc,  are  eommonlv  noted. 
In  gangrene  from  frost-ljite  the  pre^eess  is  u&ually  somewltat  uioi'e  slow 
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than  in  the  more  distinctly  traumatic  forms.  In  gangrene  from  extror- 
vdsation  of  urine  the  separation  of  sloughs  is  often  extensive^  and  com- 
plete sloughing  of  the  scrotum  with  exposure  of  the  testicles  is  a  not 
infrequent  result  In  decubitus  or  bed-sore  the  process  is  still  more 
slow,  but  always  of  the  moist  tjnpe.  After  a  variable  length  of  time 
there  is  separation  of  slouffh  and  a  resulting  large,  oftien  foul,  ulcer. 

Dry— or,  as  it  is  usually  known,  senile — gangrene  presents  a  very 
distinct  contrast  to  the  moist  type.  It  is  met  with  almost  invariably  in 
patients  over  fifty,  and  occurs  oftien  as  the  result  of  causes  which  are 
slow  of  action.  As  the  result  of  the  shrinking  and  corrugation  of  the 
tissues,  along  with  the  dryness  of  the  same  by  evaporation,  we  have  a 
peculiar  appearance  known  as  mummijioaiionf  the  foot,  for  instance — ^for 
the  feet  are  usually  first  involved — ^very  much  resembling  the  foot  of  a 
person  who  has  been  embalmed,  except  that  it  is  discolored.  It  is  pos- 
sible sometimes  to  have  a  combination  of  moist  and  senile  gangrene, 
especially  when  there  has  been  infection  b^  which  putrefiMStion  is  per- 
mitted. When  from  the  outset  putrefiMstive  processes  are  absolutely 
pirevented,  the  gangrene  of  this  type  is  almost  invariably  dry.  In  prac- 
tically all  of  the  cases  of  this  character  there  will  be  found  evidences 
of  vascular  disease,  usually  in  the  femoral  artery  and  its  branches. 
Crangrene  of  the  foot  alone  is  most  commonly  due  to  endarteritis, 
while  gangrene  of  the  foot  and  1^  together  are  usually  due  to  embolism 
or  thrombosis. 

Signs  and  Symptom& — ^Aside  from  those  already  mentioned,  which 
are  recognizable  at  a  glance,  there  is  but  little  more  to  say.  The  ap- 
pearance and  the  odor  of  a  part  will  quickly  indicate  impending  or  actual 
traumatic  gangrene.  The  pallor,  the  coldness,  and  the  dryness  of  senile 
gangrene  are  also  characteristic.  In  the  latter  form,  at  least  up  to  a 
certain  point,  constitutional  symptoms  are  not  indicative  nor  essentially 
of  septic  type.  Just  so  soon,  however,  as  a  process  of  spontaneous  sepa- 
ration begins  putrefaction  is  inevitable  and  sepsis  unavoidable.  In  moist 
gangrene  there  is  seldom  acute  pain.  This  is  one  of  the  predominating 
subjective  features  of  the  senile  forms,  at  least  in  many  instances.  Hem- 
orrnages  occur,  sometimes  terminating  fatally,  in  the  moist  forms  when 
large  vessels  are  eroded.  This  is  particularly  true  of  the  phagedenic  or 
hospital  form.  A  recognition  of  their  possibility  may  enable  us  to  avoid 
sudden  death  from  this  source. 

Treatment. — We  shall  speak  first  of  treatment  of  fhreaiening  gan- 
grene, which,  so  far  as  it  may  be  possible,  should  impel  us  to  attack  and 
remove  the  cause.  Threatening  bed-sores  may  be  avoided  by  equalizing 
surface  pressure,  and  this  best  ^^'ith  the  water-bc<l ;  by  protecting  the 
skin  or  by  stimulating  and  tougliening  it  with  alcoholic  and  astringent 
lotions ;  by  frequent  changes  of  position ;  by  attention  to  the  heart, 
which  should  be  stimulated  to  a  point  that  may  make  it  capable  of  for- 
cing or  distributing  blood  equably  over  the  entire  body.  So,  too,  with 
limbs  which  are  enveloped  in  dressings  or  splints :  it  is  always  well  to 
leave  exposed  the  tips  of  the  toes  or  fingers,  at  least  when  practicable, 
in  order  that  discoloration  of  the  same  may  be  quickly  reeogiiiz.ed 
and  the  threatening  disasters  averted.  Ijocal  gangrene  as  the  result 
of  pressure  by  tumors,  aneurisms,  etc.  cannot  always  be  averted, 
though  one  realize  its  imminence.     These  are  cases  where  one  needs 
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must  sit  hopelessly  and  helplessly  by  and  see  that  occur  which  he  can- 
not obviate. 

For  gangrene  which  has  actually  occurred  there  is  but  one  relief,  and 
that  is  the  removal  of  the  dead  and  dying  tisme.  The  method  and  loca- 
tion of  the  operation  must  be  determined  somewhat,  however,  by  the 
general  character  of  the  cause.  For  a  case  of  acute  traumatic  gangrene 
amputation  at  the  nearest  point  of  election  above  the  injury  will  often 
suffice.  In  case  of  gangrene  from  frost-bite  the  tissues  in  the  neighbor- 
hood of  the  line  of  demarcation  are  often  so  affected  or  their  vitality  .so 
compromised  that  to  simply  separate  the  tissues  along  the  lines  at  which 
nature  is  endeavoring  to  remove  them  is  not  enough,  and  to  go  an  inch 
or  so  above  this  line  is  simply  to  ojierate  in  tissues  which  bleed  rejidily 
and  heal  badly.  Consequently,  here  it  is  often  good  judgment  to  select 
a  suitable  point  at  some  distance  above.  But  it  is  especially  in  the  forms 
of  diabetic  and  senile  gana:rene  that  surgeons  have  now  laid  down  the 
rule  that  if  amputation^  done  at  all,  it  must  be  high.  If  one  have  senile 
gangrene  of  the  toe,  for  instance,  as  the  result  of  disease  of  the  vessels, 
he  may  be  sure  that  it  will  be  wise  to  amputate  at  least  above  the  ankle ; 
whereas  if  any  greater  portion  of  the  foot  be  threatened,  it  will  be  emi- 
nently judicious  to  amputate  above  the  knee,  if  at  all.  I  have  repeatedly 
under  these  circumstances  found  the  tibial  arteries  so  brittle  as  to  snap 
under  a  ligature,  and  even  the  femorals  so  disorganized  as  to  require 
handling  and  ligating  with  the  greatest  caution.  These  high  amputations 
are  therefore  necessitated  by  the  condition  of  the  vessel-walls  ;  all  of 
which  must  needs  be  explained  to  many  i)atients  before  they  can  appre- 
ciate the  reasons  for  such  high  o{>erations  or  consent  to  them.  Wnile 
amputation  for  traumatic  and  acute  cases  is,  in  the  majority  of  instances, 
if  not  too  long  delayeil,  successful  in  saving  life,  in  the  senile,  and  par- 
ticularly in  the  diabetic  forms,  it  is  in  the  majorit)'^  of  cases  a  disappoint- 
ment ;  and  my  advice  to  all,  especially  to  young  men  who  are  chary 
about  assuming  resiK)nsibility,  is  to  have  these  matters  definitely  under- 
stcMxl  and  the  situation  thoroughly  canvassed  before  consenting  even  to 
make  such  an  operation,  urgently  as  it  may  seem  indicated. 
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CHAPTER   VI. 

ON  AUTO-INPECnON,  ESPECIALLY  IN  SUBGICAL  PATIENTS. 

By  Boswell  Pabk,  M.  D. 


One  of  the  greatest  advances  made  in  leoent  pathology  has  been  the 
establishment  of  the  fiu^  that  a  great  many  of  the  morbid  conditions 
from  which  the  homan  race  su&r  are  those  due  to  causes  arising 
entirely  from  within  their  own  systems  and  in  consequence  of  deficien- 
cies of  elimination  or  of  perverted  physiological  processes  which,  in 
large  d^ree,  are  themselves  the  result  of  errors  and  indiscretions  in  diet, 
in  manner  of  life,  in  habits,  etc.  That  these  general  &ets  have  been 
recognized  for  centuries  is  perha^  a  credit  to  the  powers  of  observation 
of  practitioners  of  past  generations.  Exact  knowledge,  however,  has 
come  only  with  exact  laboratory  methods  of  research  and  most  pains- 
taking study  of  the  secretions  and  excretions,  both  under  normal  and 
morbid  conditions.  The  subject  of  aiUo^ntoxication  has  been  too  com- 
monly relegated  to  the  domain  of  internal  medicine,  and  has  been  sup- 
posed to  be  one  in  which  the  surgeon,  as  such,  need  take  only  passing 
interest. 


ThU  is  a  most  sad  and  egregious  error,  however,  and  that  surgeon  will  prove 
himself  the  best  master  of  the  situation  who  is  thoroughly  conversant  with  all 
that  the  general  topic  of  auto-infection  comprises  and  implies,  for  he  will  find 
that  his  surgical  patients  do  well  or  badly  just  in  proportion  as  he  maintains 
equilibrium  between  ingestion  and  egestion,  or  as  he  realizes  that  retained  excre- 
mentitious  products  are  among  the  most  active  predisposing  causes  of  what  may 
a  little  later  appear  as  distinct  sursical  sepsis.  For  this  purpose,  therefore,  the 
present  chapter  is  included  in  a  distinctly  surgical  text-book.  It  includes  not 
only  the  interesting  topics  of  the  ptomaines  and  ieucomalnes,  but  comprises  much 
more,  as  shall  be  seen. 

It  pertains  in  large  degree  to  the  intimate  secrets  of  the  chance  meeting  of 
man  and  microbes,  which  are  so  constant,  yet  so  often  without  result.  In  the 
consideration  of  auto-intoxication  is  to  be  found  much  of  the  explanation  why 
infection,  which  apparently  occurs  so  easily,  is  yet  relatively  so  uncommon.  It 
brings  up  the  statement  so  emphasized  b^  Bouchard,  that  physicians  ought  not  to 
permit  themselves  to  be  occupied  alone  with  the  research  after  microbes,  but  that 
they  ought  to  busy  themselves  as  well  with  investigating  the  circumstances  which 
disarm  the  organism  against  microbic  invasion. 

The  alkaloids  are  by  no  means  the  only  poisonous  products  which 
the  human  body  may  produce  and  retain.  The  most  important  excre- 
mentitious  material  of  all — /.  e.  cnrbonic  dioxide-— could  not  be  retained 
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in  the  organism  for  more  than  a  few  moments  without  death  as  the  in- 
evitable consequence.  The  various  soluble  ferments  elaborated  by  certain 
glands  may  exert  deleterious  influence,  both  local  and  general ;  and  in 
the  saliva  are  also  found  products  which  are  not  ferments.  The  biliary 
acids  also,  if  they  do  not  find  free  escape,  may  produce  fatal  poisoning. 
So  also  leucin,  tyrosine  and  all  of  the  excrementitious  products  which 
arise  from  insuflScient  liver-activity,  are  capable  of  producing  forms  of 
intoxication — such,  for  example,  as  eclampsia^  etc.  By  no  means  all  of 
the  alkaloids  produced  within  the  body  are  poisonous.  Some  of  them 
are  met  with  in  the  normal  tissues,  and  they  are,  perhaps,  only  one  of 
the  many  results  of  the  disassimilation  of  animal  cells.  Nor  are  all 
these  poisions  of  bacterial  origin,  although  many  are  only  formed  in  the 
presence  of  microbes. 

Throughout  his  life  man  is  inhabited  for  nearly  the  whole  length  of  his  digest- 
ive tube  by  inferior  and  parasitic  vegetable  organisms.  When  some  of  their  prod- 
ucts are  absorbed  more  or  less  poisoning  is  sure  to  ensue,  while,  again,  abnormal 
conditions  not  primarily  due  to  them  may,  nevertheless,  prevent  their  elimination, 
and  intoxication  thus  ensue. 

From  these  constantly-menacing  sources  of  intoxication  man  escapes 
by  \4rtue  of  his  intestinal,  cutaneous,  pulmonary,  and  renal  emunctories. 
For  instance,  the  usefulness  of  the  perspiration  is  shown  by  the  odor 
which  it  assumes  under  the  influence  of  certain  disorders.  Amongst 
hyt)ochondriacs  and  the  inactive,  fatty  acids  are  eliminated  abundantly 
by  the  skin.  Hence  the  odors  of  hospital  wards,  asyliuns,  prisons,  etc. 
So,  too,  in  the  case  of  many  who  suffer  from  deep-seated,  indolent 
ulcers,  the  odor  of  the  skin  is  suggestive  of  the  presence  of  pus.  During 
t\vent)'-four  hours  there  are  eliminated  from  the  lungs  1100  grams  of 
carbonic  dioxide,  water,  etc.,  which  sometimes  contain  ammonia  and 
various  volatile  fatty  acids ;  all  of  which  will  explain  foetor  of  breath 
when  it  is  the  result  of  incomplete  nutrition  and  destruction  of  food. 
Of  all  the  organs  of  elimination,  the  most  important  is  the  A-Wney,  which 
can  never  be  charged  with  reabsorbing  a  part  of  its  own  products,  as 
does  the  intestine.  The  kidneys  eliminate  fluids  and  solids,  not  gases. 
The  most  important  of  the  toxic  principles  contained  in  the  urine  are — 

1.  Urea,  which  ordinarily  plays  a  most  important  and  useful  r6le  in 
the  economy,  since  it  possesses  the  property  of  forcing  the  renal  barrier 
and  removing  along  ^\^th  itself  botn  the  water  in  which  it  is  dissolved 
and  other  toxic  matters.  Urea  is  toxic,  but  only  in  the  sense  that  any 
other  substance,  even  water,  may  be  so — i.  e.  it  is  toxic  only  in  relatively 
enormous  doses,  much  less  so  than  sugar,  and  no  more  so  than  the  most 
inoffensive  salts.  This  is  contrary-  to  generally  received  \news,  but  is 
experimentally  clearly  established  by  the  researches  of  Bouchard. 

2.  A  narcotic  substance,  and 

3.  A  sialogogue  substance,  whose  composition  is  unknown. 

4.  5.  Two  substances  having  the  proj>erty  of  causing  convulsionSy  one 
having  the  jx^wer  of  contracting  the  pupils,  Comp6sition  of  both  un- 
known. 

6.  A  substance  which  produces  heat  by  diminishing  heat-production 
— j>()ssil)ly  a  coloring  matter. 

7.  Potassium  salts,  which  are  really  convulsing  agencies,  and  are  the 
•"'^st  toxic  perhaps  of  any  of  the  poisons  contained  in  the  urine.     The 
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chloride  of  potassiuin,  tor  iiietaue^%  is  toxic  at  18  gmms  fur  every  kilo 
of  animuL 

Sitivation  and  mtjmh^  ns  well  m  diurrhiiea,  are  often  notireil  in  Ro-called 
urfrmla.  In  that  form  known  its  hipatk'  uninnia,  when  the  liver  no  longer  forms 
urea,  the  kidneys  scarcely  act.  In  other  wurds,  if  urea  be  no  Irmifer  prtscnt  in 
the  IkhIv,  the  kidneys  are  deprived  of  their  principal  stinuihitiun  to  phy;?^ii>logieal 
activity'  Consequently,  urea,  for  m  Um^^  a  time  the  bu^hear  of  phy.**icjani^,  la 
«hown  to  be  nio«t  *langerou>i  when  ahi^ent.  Wlieji  lirea  is  deficient  it  h  inost  wise 
to  report  to  withdrawal  of  hirge  quantities  <»f  blond-Heruai  or  of  water  in  which  the 
other  toxic  auh^tancCx^  are  dissolved.  This  is  best  done  by  vrncMcfhn^  whose  value 
in  so-called  uneniia  past  experience  amply  corroborates.  Wbcn  kidney  activity 
ceases  intoxication  is  nicfrst  likely  to  be  produced  by  potassium  salts. 

Corrf-et  {K*rforinnnee  of  hepatic  fum'tifm  is  ulwo  most  necessary  in 
order  that  siirfj^icul  ea^^es  may  prfigress  without  <ljsturhaiH"e.  Bile 
ei^cajK's  direet  ab.s(>ri>tiuii  by  tlie  bbMnl,  liut  not  all  contaer  with  it,  si  nee 
in  the  intestine  it  is  in  contact  with  nie:<enterie  t-apillaries,  Irnt  must 
pass  again  thnjugli  the  liver,  which  shall  take  it  up  anew  and  pour  it 
once  more  into  the  intestine. 

Bile  in  the  blood  b  always  dangerous,  although  \ts  toxicity  is  relatively  much 
smaller  thari  hits  been  generally  supposed.  Of  all  the  bile  t brown  out  into  the 
duodenum,  we  are  only  able  to  account  for  about  one-half.  Its  coloring  matter 
and  biliary  salts  are  metamorphfj«cd.  Yet  in  certaitj  niorbid  conditions  bile,  aa 
such,  may  be  reabsorbed  in  the  liver  along  the  margin  of  the  hepatic  cells.  In 
these  cases,  if  the  kiiineys  remain  permeable,  auto*intoxication  is  simnly  threat- 
ened; if  they  have  cc^iscd  to  be  permeable,  actual  anto-intoxication  is  tlie  result. 

Pidrefaction  of  inleHthud  cofilenf^i  aflbitls  another  sonree  of  anto- 
intoxieation*  This  comes  liotli  from  imperft»et  metamorphosis  of  food 
and  fruin  bactenul  Infect i<»n.  Here  tlie  (^onditiiins  are  most  favonible, 
Nitrogenuns  substances  become  jK-jytonized,  an<l  |>tptHnes  form  the  l)est 
culture-media  for  microlR^s.  Water  is  pivsent  in  sullicient  «jnantities, 
and  a  <Mmstant  tem|KM*atnre  of  37^  i-\  is  maintained.  The  digestive  tnl»e 
is  always  ojien,  and  invaded  at  frequent  intervals.  By  such  nietdianism  are 
formed  those  pHnlucts  wliose  et!ects  are  revealed  in  the  so-called  pufrhl 
fever  of  Unnparti,  Brie|ri'r  lias  shown  that  alkaloids  are  deveh»i>t*d 
during  the  act  of  iK^i>toni/ation.  Fecal  matter  eoiitains  idso  tweniin^ 
whose  toxicity  has  been  nniply  ]ir<tven,  and  several  other  alkaloidal  sub- 
stances, .srdnhle  in  vari<ms  media,  varying  in  toxicity.  The  potassium 
and  amnioninni  salts  contribute  lartrcly  to  the  toxicity  of  fieees  ;  bile  also, 
but  in  lesser  decree.  It  has  been  shown  that  t)ie  aquetais  extract  of 
[aitrid  matter  is  xevy  tf»xie,  but  that  of  fecid  matter  is  much   more  so. 

From  the  tissues^  the  secreting  organs,  tlie  ingesta,  and  the  various  putrefac- 
tion** going  on  withift  the  body  come  the  principal  toxic  products  introduced  into 
the  blood,  and  wliich  it  is  possible  to  estimate.  The  elimination  of  these  i.*^  thrown 
almost  entirely  ujion  the  kidneys;  but  it  does  not  follow,  because  the  urine  is 
alrongly  toxic,  that  the  blood  is  habitually  so.  If  the  urine  were  not  toxic,  the 
blood  would  ranidly  become  so.  Auto-intoxication  practically  does  not  happen  to 
those  whose  kioneys  work  perfectly  naturally, 

A  normal  kidney  secretes  ordinarily  from  12rH>  t<*  1500  e.c.  of  urine,  but  it  may 
i^ecrete  «va  much  as  25  litres.  Instead  of  2<i  to  25  grams,  the  average  elion nation 
of  urea,  it  may  eliminate  12C>  jjranis.  as  in  cases  of  diabetes  insipidus.  Instead  of 
the  i  gram  of  urie  acid  which  is  ordinarily  eliminated  in  twenty-tour  hours,  it  may 
in  cirrhosis  and  leukiemia  eliminate  8  grams  or  even  more.  Even  14^1  grams  of 
sugar  per  litre  may  be  ]»a^ed  a^'  in  this  way;  anci  so  fat.  pe|»t«mes,  alhnmetu  and 
other  **ubatance*,  wdiich  it  ought  not  to  iiertnit  to  pass,  may  escape  through  its 
cbanueliit.     The  few  grams  of  albumin  wnich   the  patient  with   Crigiit's  disease 
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eliminates  each  day  are  made  too  much  of.  Such  a  slight  spoliation  is  not  capable 
of  causing  deterioration  by  itself,  for  a  nursing  woman  loses  ten  times  as  much  by 
her  milk,  and  her  system  is  not  thereby  weakened.  It  is  only  when  albuminuria 
is  accompanied  by  fever  or  by  impaired  nutrition,  or  when  it  is  intense — in  other 
words,  it  is  only  when  albuminoia  loss  is  serious,  as  in  cases  of  abundant  leucor- 
rhoea,  dysentery,  suppuration,  and  ascites — that  it  becomes  really  serious. 

The  most  serious  features  of  the  various  conditions  grouped  in  time 
past  under  the  heading  BrigkCs  disease  are  their  so-called  nroemic  fea- 
tures. These  hapi)en  at  the  period  when  retention  of  toxic  products  is 
peculiarly  harmful.  So  long  as  tlie  urine  be  ample  in  amount  and  of 
high  enough  density — i.  e.  containing  enough  toxic  materials  in  solution 
— there  is  no  danger  of  intoxication.  But  when  it  no  longer  eliminates 
in  twenty-four  hours  what  it  ought  to,  then  we  see  the  chronic  and  par- 
oxysmal nervous  accidents,  the  oedemas,  fluctuations  of  temperature,  etc., 
which  are  properly  considered  so  serious.  Oliguria  with  urine  of  increas- 
ing density  and  general  oedema  of  the  tissues  may  be  noticed,  although 
the  other  secretions  continue  natural  and  the  tongue  be  moist.  So  long 
as  the  normal  amount  of  solids  is  eliminated,  this  K)rm  of  "  uraemia"  may 
be  due  to  mere  accumulation  of  water,  and  may  not  be  serious.  Ordi- 
narili/y  unvmie  patients  are  those  whose  urine  has  lost  its  toxicity.  Usually 
on  the  day  in  which  so-called  ursemic  accidents  happen  the  urine  quite 
ceases  to  be  toxic  and  is  scarcely  more  so  than  distilled  water.  Urea 
alone  is  not  to  be  held  guilty  for  this  condition.  In  order  to  kill  a  man 
with  urea  it  would  require  the  quantity  which  he  makes  in  sixteen  days. 
Nevertheless,  it  may  become  harmful  after  undergoing  transformation 
into  ammonium  carbonate  or  other  substances. 

Among  the  most  poisonous  substances  in  the  urine  are  the  extradite 
and  coloring  materials.  Normal  urine  loses  one-half  of  its  toxicity  by 
decoloration  ;  bile  acts  in  the  same  way.  Urea  alone  represents  about 
one-eighth  of  the  total  toxicity  of  urine.  Ammonia  is  toxic,  but  present 
in  small  amounts.  The  coloring  matters  of  the  urine  cause  two-thirds  of 
its  toxicity  J  the  remainder  of  which  is  to  be  ascribed  to  its  mineral  salts, 
which  it  contains  in  the  following  proportion  :  A  litre  of  urine  ordinarily 
contains  44  grams  of  solid  matter,  of  which  32  are  organic,  12  mineral. 
Of  the  latter,  potassium  salts  constitute  3  grams,  sodium  salts  7.50,  and 
other  earthy  salts  constitute  the  remainder. 

In  these  conditions  physicians  have,  in  time  past,  relied  largely  upon  purga- 
tives, hoping  thereby  to  remove  urea  from  the  blood.  But  intestinal  elimination 
has  no  elective  affinity  for  it,  and  removes  it  only  in  its  normal  proportion  with  the 
bahmce  of  the  blood.  Purgatives,  however,  help,  first,  by  dehydrating  the  tissues 
— /.  e.  removing  water  with  toxic  material  in  solution.  But  they  should  be  followed 
by  restoring  to  the  tissues  pure  water.  By  bleeding  more  extractives  are  removed 
than  by  any  other  channel,  except  by  the  kidneys.  A  bleeding  of  32  ^rams  removes 
from  the  body  as  much  toxic  matter  as  would  280  grams  of  a  liquid  diarrhoea  or 
100  litres  of  perspiration.  This  much  may  be  removed  by  two  leeches.  It  is  espe- 
cially in  the  subacute  nephritis  of  scarlaHna,  etc.  that  bleeding  finds  it^  greatest  indi- 
cation. If  the  kidneys  oe  chronically  diseased,  the  utility  of  bleeding  is  doubtful, 
for  we  cannot  continue  it  incessantly.  Between  the  arterial  capillaries  of  the  bowels, 
however,  and  the  liver  is  found  a  mass  of  blood  accumulatea  in  the  portal  ves-sels. 
This  may  now  be  regarded  as  a  reserve  which  can  be  thrown  into  the  general  cir- 
culation when  needed,  in  order  that  thereby  we  may  augment  arterial  tension  and 
so  increase  kidney  function.  Chid  injecti^ms  into  the  bo^vels  will  often  accomplish 
this,  and  serious  anuria  often  disappears  after  their  use.  It  is  reasonable  now,  also, 
to  make  deliberate  use  of  urea  bv  subcutaneous  administration  as  the  most  power- 
ful diuretic  known,  surface  friction,  caffeine,  digitalis,  etc.  being  far  behind  it  in 
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efficiency.  In  that  particular  form  of  intoxication  noted  in  the  eclampsia  of  puer- 
peral patients  inhahtwu  of  rhfarnform  are  most  vnluable.  PotasBium  ealta  should, 
under  these  circumstances,  never  be  employed-  VV^e  may  also  take  advantage  of 
the  fact  that  an  expCMure  of  urine  in  coniprc«?«ed  air  will  diminish  its  toxicity,  dn 
accouDt  of  contact  with  the  oxygen,  as  well  as  of  the  fact  that  the  most  toxic  bac- 
twa  are  those  which  grow  without  oxgyen.  Consequently,  by  cimsing  these 
patietttd  to  inhale  this  p^aa  we  may  in  large  measure  overcome  this  kind  of  auto- 
intoxication. 

The  value  uf  ii  thimnighly  aetivt^  liver  is  al^M  not  appn^ciated  to  the 
full  extent  by  most  surgeons.  The  blood  oi'  the  portal  vein  h  so  much 
more  toxie  than  tliat  of  the  hepatic  vein  that  it  is  most  evident  that  the 
funetioii  of  the  liver  i.s  in  large  measure,  to  purify  and  remove  from 
the  bltjcwl  that  eomes  from  the  intestines  no  smidl  amount  of  higlily 
toxie  jnateriaL  Tins  bus  been  ralhd  by  Flint  and  fit  hers  the  depuru- 
five  acfitjH  of  tlie  liver.  In  order  that  it  muy  fiuietioniite  |)ro|x*rly  it  is 
well  to  limit  the  foo<l  to  the  minimum  of  pntreHeihle  snbstanees ;  for 
wliieh  purpose  a  milk  diet,  when  well  toiemted,  eomes  the  nean»st  to 
the  ideaL  The  intestinal  canal  sbonlil  also  be  eleared  of  pntrefaetive 
material  so  far  as  possiide,  and,  in  additi*m  to  pnrgafireAydnign  like  jmvw- 
dered  ehareotd,  hismutb  siibeylate^  iochjform,  naphthaline,  i^^dol,  ete. 
should  be  adniini&terLHl.  Many  uneniie  accidents  supervening  after 
surgical  operations  nuiy  be  atoned  for^  and  the  condition  made  to  jmss 
away,  by  internal  admiuistrati<in  of  mqihthaline  and  ehareoah 

Mfin  Jorm^  ht/  his  tiver  in  rif/ht  hours  et^oUffh  poijioti  to  /;///  him^rlf^  Of 
the^e  liver-|)oisons  the  ttrinv  fiori!  not  eliminate  haif.  In  fact,  it  woidd 
tidte  the  urine  of  two  ilays  and  four  hours  to  get  rid  of  the  quantity  of 
p»is4»n  of  hepatic  origin  net*e.ssary  to  kill.  Bile  is  nine  times  as  jxiison- 
ous  per  volume  as  is  urine.  Its  princi|Kd  toxicity  comes  from  its  coher- 
ing material- — ^of  whieb  the  bilirubin  is  the  most  powerful — and  its  salts, 
all  i>f  whieb,  when  preeipitatiMl,  escape  reabsorpticm. 
i  That   facts  above  stated   or  others   related   thereto  have   nut   been 

I     entirely  lost  siglit  of  In'  8nrger»n^  in  time  fiast  is  shttwn  by  such  cxpres- 
[     sions  as  nepflv  enteritin^  enterowp^i^^  eU\  M'bich  are  used  Viy  various  writers^ 
[     In  previou-s  writings  I  have  nia<Ie  a  s*'|mrate  and  distinct  topic  of  so- 
L    called  inteMinal  Uhramla^  wdiich  here  I  have  preferred  to  intrcHluce  as 
BiJiinply  one  of  the  many  jKJssible  auto-intoxicatiims,     To  Ik'  sure,  it  is  a 
couflition  not  always   permitting  of  exact  iletinititnu  t»*>r,  still   less,  can 
the  exiiet  toxic  agency  I)e  certainly  intlicatcd  in  a  given  cose.    Neverthe- 
less, it  has  l>een  made  plainer  and  plainer  within  the  jwist  tew  years  that 
there  is  ]K»rhaps  no  condition  wbii-h  i^-o  preffiMpoMrH  to  mpra^mia ^  septivirmiaf 
or  even  pi^irmi^f^  as  tins  vague  eoudition  of  intestinal  toxaemia,  which, 
nevertheless,  is  m\  often  present.     I   have  bjng  maintained  that  many 
siiqgical  jmticnts  pi-ewent  fitrms  fvf  bluod-poiHoning  in  whieb  the  ptuson 
has  not  proceeded  from  the  wound,  ami   for  wbi^'li  tlie  surgeon   is  iu>t 
responsible,  except  in  so  far  as  be  may  have  neglected  to  avail  himself 
of  certain  precautions  based  on  facts  which  this  chapter  purports  to 
teach. 

The  practice  of  preparing  patienti*  fur  operation  by  a  course  of  uurgativea, 
emetics,  etc.,  which  ha»  prevailed  at  nianv  times  in  the  past,  m  based  upon  the 
crude  recognition  of  certain  principle.^  wliich  it  is  desired  here  to  make  much 
clearer.  Some  one,  if  not  each,  of  the  general  symptoms  included  under  the  name 
eniero^evtU^  9trrc4»r(ttn\ii^  eoprrrmia,  or  whatever  one  may  choose  to  call  it,  is  cer- 
taunly  aue  to  the  activity  of  the  colon  bacillus,  which  seems  to  be  made  more  viru- 
VoL,  I.— 8 
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lent  by  certain  conditions  of  diet  or  retained  fecal  excretions,  and  to  such  an  extent 
that  it  now  wanders  widely  from  its  normal  habitat  and  may  be  found  in  distant 
parts  of  the  body.  Entjerosepns  may  be  mistaken  for  surgical  fever,  and  is  to  be  dis- 
tinguished from'it,  perhaps,  only  by  the  careful  study  of  the  excretions  of  a  given 
case  and  establishing  the  fact  that  they  are  free,  and  that  consequently  pyrexia, 
etc.  cannot  be  due  to  diminished  elimination.  Aside  from  the  migrations  of  the 
colon  bacillus,  it  is  also  possible  for  such  a  degree  of  auto-intoxication  to  occur 
that  infection  by  other  organisms  is  permitted,  as  it  would  not  otherwise  be ;  and 
thus  that  which  is  to-day  stercorsemia  may  become  in  a  day  or  two  a  genuine  sep- 
ticaemia, vital  resistance  being  lowered  to  the  extent  of  permitting  local  infection 
that  could  otherwise  not  have  occurred.  The  various  conditions  are  clinically  so 
often  merged  together  that  it  is  difficult  or  impossible  to  separate  and  identify  them. 
Nevertheless,  the  fact  should  be  taught  as  plainly  as  our  language  may  permit  that 
enterosepsis  differs  from  saprsemia,  to  be  considered  shortly,  in  that  in  the  one 
instance  the  putrefying  material  is  contained  within  a  normal  cavity,  whereas  in 
saprsemia  it  is  contained  within  an  abnormal  cavity,  in  either  case  corresponding 
to  a  septic  suppository,  varying,  however,  in  the  place  of  insertion,  varying  also  in 
the  nature  of^  the  surrounding  tissues,  which  in  the  latter  case  are  much  more 
capable  of  absorption  and  of  becoming  infected  than  in  the  former. 

The  practical  outcome  of  such  a  chapter  as  this  is,  then,  to  insist  as 
strongly  as  possible  on  the  preparation  of  patients,  whenever  this  is 
feasible,  for  an  ordeal  which  comprises  the  combined  effect  of  anaesthesia 
and  consequent  disturbance  of  secretion  and  elimination,  with  loss  of 
blood  and  of  strength,  and  subsequent  confinement  in  bed,  with,  more- 
over, all  that  this  entails  in  further  impairment  of  activities  of  important 
organs.  It  is  not  always  possible,  practically  rarely  so  in  emergency 
cases,  to  adopt  these  precautions ;  in  wliich  cases  thev  must  be  atoned 
for,  so  far  as  possible,  by  extra  attention  in  the  same  directions  after  the 
emergency  is  passed  or  fias  been  met.  In  the  former  case,  however,  the 
functions  of  the  skin,  the  kidneys,  and  the  abdominal  viscera  must  be 
regulated — the  first  by  hot-air  baths ;  the  second  by  this  same  measure 
in  conjunction  with  copious  draughts  of  pure  water,  the  correction  of 
hyperacidity  of  the  urine,  and  the  administration  of  whatever  drugs 
may  be  of  benefit  as  diuretics,  etc. ;  and  the  third  by  a  course,  perhaps 
covering  several  days,  of  gentle  or  active  purgation,  by  which  the  ali- 
mentary canal  shall  be  entirely  emptie<l  of  all  that  may  serve  to  act  as 
a  source  of  poisoning.  In  addition  to  this,  in  certain  cases  careful  mas- 
sage will  dislodge  from  the  muscles  and  other  tissues  material  which 
they  ought  not  to  retain,  and  which  shall  be  washed  away,  as  it  were,  by 
the  extra  amount  of  fluid  which  this  prejiaration  necessitates.  In  addi- 
tion, also,  the  activity  of  the  heart  should  be  stimulated,  perhaps  by 
digitalis,  hut  preferably  by  that  best  of  all  tonics,  strychnia,  which  is  to 
be  administered  hypodermically  in  average  doses  of  a  thirtieth  or  twenty- 
fifth  of  a  grain,  morning  and  night.  When  these  precautions  are  taken 
patients  will  successfully  pass  through  most  tr\'ing  ordeals  without  any- 
thing which  may  give  rise  to  alarm.  When  they  are  not  possible,  the 
risk  of  oj)erating,  even  in  a  small  way,  is  materially  enhanced.  So,  too, 
after  operations  when  these  precautions  have  not  been  taken  it  is  neces- 
sary- to  give  most  careful  pains  to  atoning  for  their  lack  by  such  active 
purgation  as  a  now  reduced  patient  may  bear — by  hot-air  baths,  if  feas- 
ible, and  by  the  administration  of  such  intestinal  antiseptics  as  charcoal, 
naphthaline,  corrosive  sublimate,  bismuth  sjxlicylate,  salol,  etc.,  for  the 
purpose  of  reducing  to  the  lowest  possible  minimum  the  opportunity  for 
formation  of  poisons  which  shall  disturb  the  proper  repair  of  injury. 


f 


ON  AUTO-INFECTION,  ESPECIALLY  IN  SURGICAL  PATIENT&    115 

APPENDIX. 

So  much  has  appeared  in  the  literature  iif  the  i>aHt  few  vears  with  reference  to 
so-calltMl  ptomiuneH  and  leucomames — whose  com position  miH  been  more  or  let*s 
aerurately  studied— and  there  luive  been  no  rnxuiy  references  to  otber  poisonous 
gubriiance«  whicJi  have  been  more  or  less  loosely  grouped  us  tcixines  and  toxalbu- 
nieus,  that  it  will  probably  be  of  great  assistanee  to  tlie  i^tudent  to  at  leaiit  iletine 
thei*e  terms  and  give  some  brief  deacriptioa  of  the  more  important  substances  thus 
cla8sifit*d»  The  original  dij^tinction  between  thetermi*  kuf^ommne  i\nd  lifommnc  was 
that  the  former  was  the  rej?iult  of  bacterial  activity  in  album inoid  subntancej?, 
occurring  during  the  lite  of  the  individual  within  whose  interior  thene  processes 
were  actively  going  on,  while  the  underlying  i<lea  in  tbe  detinition  of  '*  ptonuilne" 
u  that  the  ptonjaine;*  a^  a  elas>s  are  alkaloidal  stibstaneei*  formed  hy  putrefaction 
of  deal  animal  material.  Tbe  terms,  however,  have  been  extremely  loosely  used, 
and,  while  it  is  well  to  maintain  thei*e  distinetions  so  far  iuj  possible,  they  cannot 
be  abruptly  made,  because  it  is  known  tbat  certain  of  tbe^je  toxic  bodies  may  be 
prtMhiced  under  both  circumstances.  In  a  general  way,  however,  we  may  still 
retain  the  idea  that  leucomalne  formation  may  be  a  part  of  badly-performed  diges- 
tive function,  while  ptomaine  formation  is  eonneeted  with  the  death  and  putrefac- 
tion of  the  body  tissues  tbeinselvei?,  sweb  ^  occur  in  mauy  of  the  infectious  dis- 
ease*— -€.  g,  suppuration^  absces-s-formation,  septieiemia,  gangrene,  etc. 

The  ieucomaines  are  not  nece.ssarily  all  of  alkaloida!  eonstruction,  but  are 
more  or  le««  proteid  in  their  eheniieal  arrangement.  They  are  usually  divided 
into  two  groufjs:  the  urw-aeid  <jroi.ip,  comprising  adeuin,  rarmn,  jjitanhf^  j:anfkin, 
tiMrrtmn,  i^-rontin,  etc.,  and  the  creatinin  group^  in  which  are  found  it:a  various 
aerivatives,  anficreaiinin^  ii:a«Mocr<*a/i/j//i,  etc.  Anotlter  chiss  of  betmue  kummmnts 
hsis  been  formed,  including  befahte  or  orf/nrurht,  wliicla  has  been  found  in  the 
human  urine,  although  it  seems  to  exist  normally  in  the  red  beet  and  is  not  toxic. 
Tlie  m<«*t  |MOsi>uous  of  all  these  leucoiuaine^H  seems  to  be  get'ontin. 

The  ptomaines  may  also  be  divided  into  those  which  are  free  from  cm/gen^ 
which  persist  throughout  nutrefactive  action,  and  whose  bacteria  arc  not  vet  care- 
faUy  studied.  Tbey  include  eo/fiditi ;  jHirvoiin ;  neundui ;  cadnverui^  lound  in 
herring  brine  and  putrefying  huamn  flesb;  /jw/r^*rin^  found  under  the  same  cir- 
cumstances;  myditk'Iff,  which  aopears  after  several  days  in  cadavers  and  is  quite 
toxic.     Most  of  this  gmup  are  out  mildly  toxic. 

The  second  group  consists  of  ptommncn  eonttdfiing  oxyqen^  w^hose  bacteria  are 
also,  for  the  most  part,  as  yet  undetermined.  Tliis  group  forms  a  connecting  link, 
aa  it  were,  between  the  previous  group  and  the  leueomafnes,  being  found  alike  in 
dead  and  living  tissue.  It  includes,  among  others,  m^f^rm,  whicn  is  very  toxic; 
chofin^  less  so;  mugrarin^  tirst  discovered  in  musbrooms,  ouite  toxic;  gadimn; 
mydaiojrin  ;  rnathtjlgnaumiin  ;  mijiUotaxih  ;  pt-ptotoxin  ;  etc.  Nearly  all  of  tbcse  two 
groaps  have  alkah)idal  properties  and  form  salts  with  acids.  Physiologically,  they 
have  been  divided  into  those  having  the  properties  of  eonium,  atropine,  del]diinine, 
digitaline,  morphine,  nicotine,  strychnine,  veratrine,  etc. 

A  third  group  has  been  nuide  oi ptomaiiuf*  ktimm  tt*  be  productd  by  eeriain  ttptties 
of  baetrria,  though  as  yet  not  necessarily  solely  identilied  with  them,  Tyrotoxicon 
is  the  best  knnwrr  of  tliese.     It  includes  also  tnrty^lhgtnminf*, 

A/fnirfh  group  cmnprkcfi  ptomainm  wbicli  have  been  imhited  onhj  from  pare  cul- 
turrn  of  known  ^peetcji  of  bacteria,  and  inclutles  tt/pbotoxin,  from  cultures  of  typhoid 
bacillus;  tetamn^  tetanotojrin,  and  spasnuttojirt^  made  from  pure  cultures  of  tetanus 
baciili. 

Finally,  a  series  of  (oxaUmmrm  has  been  separated  by  precipitation  from  pure 
and  filtered  cultures  of  various  pathological  organisms,  which  have  of  late  played 
a  nioiit  inifjortant  rAle  among  therapeutic  agencies.  It  is  not  possible  to  describe 
them  fully,  even  did  space  permit,  out  they  include  the  active  principle  contained 
in  Koch's  (ubercidin  and  its  modilieations,  in  the  ^frum  prepared  by  Behring  and 
others  from  diphtheria  cuifures,  in  the  maift^tn  prepared  from  cultures  of  the  glan- 
der?i  bacillus,  in  the  materia!  made  from  tbe  serum  of  animals  rendered  immune 
to  tetanus,  etc.  These  are  for  the  most  part  preeipitable  by  absolute  alcohol  from 
the  glycerin  solutions  or  blood-seruni,  in  which  they  are  held  in  solution,  and  may 
be  produced  and  worked  with  in  solid  form*  Their  minute  chemical  composition 
m  unknown. 

Of  all  of  the  Bubstancee  above  mentioned  or  alluded  to»  it  probably  may  be 
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stated  without  exception  that  they  are  formed  as  the  result  of  the  presence  in  the 
tis.siie?^  or  hody  juice*  of  micro-orgaiiismj?i,  witliout  whose  preaeDce  putrefaction  i.s 
impos-sihle,  and  witho!it  which  nmiiy  of  the  ordinary  digestive  procesaea  could  not 
he  carried  on.     Thus,  it  may  he  made  to  ajipear  that  certain  di8ea.se*maiiifestatio] 
whicli  are  in  one  ^en^^  tiie  result  of  para-^itic  agent-A — t.  e.  of  bacterial  activity — aj 
such,  in  effect,  because  of  the  intoxication — in  one  respect  the  autodntoxleation' 
priKluced  by  the  peculiar  activities  of  the  alkaloidal,  proteid^  and  albuminoid  aul 
stanccj*  which  iiire  produced  within  the  tissues  as  the  result  of  their  pre^sence,  be  it 
a?*  their  excretory  pruduct?i  or  as  the  conHcqueiice  of  their  agency  in  producing 
met-abolssuL 

Very  recently  a  large  amount  of  moeit  important  work  baa  been  done,  showing 
that  of  the  various  aromatic  s^ubstances,  including  hidol^  phenol^  crt-goi^cntechoi^  etc., 
which  are  i^roduced  in  r<oiKequence  of  the  action  of  anaerobic  organisms  ujion 
proteids  and  their  resultin|r  putrefactive  decomposition,  these  substanccH  are 
eliminated  from  the  body,  through  the  urine,  if  absorbed,  almost  exclusively  in 
combination  with  sulphuric  acid  or  acid  aulphates  in  the  form  <vf  ethereal  f\ilphat€*. 
The  deleteriouH  character  of  potasHiuni  ^alts  has  been  already  alluded  to,  and  their 
combination  with  tlu^e  ethereal  or  artjmatic  Hnlpbates  is  still  more  ooistjnous. 
Suiphaf^'ji,  &s  they  appear  in  the  urine,  are  spoken  of  a»  the  prefonited — i,e.  the 
mineral — and  the  tf hartal  sulphates.  It  has  been  further  demonstrated  that 
imficjifi  as  it  appears  in  the  urine  is  a  combination  of  the  conjugate  sulphate  of 
hydroxy lated  indol  w4th  an  alkaii,  which  may  be  termed  indo37tjl  miphafe.  Indol 
is  a  normal  and  constant  constituent  of  the  fiecL^,  to  which,  in  some  part,  the  dis- 
agreeable odor  of  the  latter  is  due.  The  rehition  between  inthf  in  the  intcMine^  and 
indican  m  (he  urine  is  now  completely  ei^tahfiHhed^  as  well  as  that  indol  \»  the  con- 
stant product  of  putrefaction  of  albuminous  mat^^rial  in  alkaline  media.  Jndican 
elimination^  then,  may  be  regartJed  as  an  indrx  of  the  do/rif  of  uutiMptic — L  e.  ger- 
miculal — acfivitt/  of  the  digestive  jnices.  Of  these  juices,  the  gastric  juice  is,  by  vir- 
tue of  the  free  hydrochloric  acid  whicli  it  contains,  the  ideal  intestinal  antiseptic; 
whence  it  follows  that  the  presence  of  indican  in  the  urine  jneafi^  absence  or  deficienef\ 
of  htfdrovhlm-ic  acid  iu  ike  ^tomacA.'  Simon  has  summarized  the  importance  of  tbii 
in  the  most  thorough  way,  and  his  conclusions  may  be  ci>itomized  m  follow* 

lutetstinal  putrefaction  is  in  inverse  ratio  to  the  amount  of  free  hydrochloric 
acid,  and  is  inseparable  from  increased  formation  of  indol.  The  conjugate  sul- 
phates fnund  in  the  urine  form  an  index  of  the  degree  of  absence  of  free  hydro- 
chloric acid — 1\  e.  of  intestinal  putrefaction.  Indicanuria  practically  never  occur 
with  nornud  acidity  of  gastric  juice,  sa-ve  in  the  ease  ot  ulcer  of  the  stomach, 
which  is  an  apparent  exception  to  this  rule.  Estimation  of  indican  is  a  matter  of 
consequent  great  importance,  particularly  in  differential  diagnosis — r,  7.  between 
ileus  and  coprostasis,  where  a  small  amount  only  of  indican  will  exclude  the 
former  condition.  Two  possible  mtr(jie(tl  eonditimis  are  to  be  considered  in  the~^ 
relation  to  indicanuria:  If  rt'sorptimi  of  decfmiposinfi  pu«  is  taking  place  anywhei 
iu  the  body,  there  will  be  increuMd  elhninaHmi  of  indmin,  ff  there  exist  $ifnm 
of  tiie  suuill  inte9tin€^  thtj  name  will  obtain.  In  order  to  get  reliable  and  average' 
results,  it  is  necessar\^  that  the  diet  shimld  be  a  normal  mixed  diet.* 

A  crmvenient  and  reliable  method  of  estimating  the  probabilities  of  entero- 
sepsis,  etc.  is.  then,  afforded  by  practical  appHc  ation  of  the  test  for  indicjinuria. 
From  the  facts  above  set  forth  one  may  learti  also  the  advantage  of  administration 
of  hydrochloric  acid,  probably  in  combination  with  minute  doses  of  corrosive  sub- 
limate,  as  one  of  the  preparations  or  methods  of  fortification  of  a  patient  for  a  sur- 
gical ordeal.  (See  article^s  by  Hertcr  and  Smith,  Al  Y,  Med.  Joam,^  June  2r 
1895»  et  »eq.^  and  by  Simon,  Am,  Journ.  Med.  8ci.,  July  and  Aug.,  1895.) 

'  A  aeries  of  careful  studies  by  my  colleagues,  Drs.  Stockton  and  Jones,  has  shown 
that  these  statements,  while  in  the  main  correct,  are  not  to  be  regarded  as  invariiibl/ ^ 
reliable. 

*  Indicanuria  should  be  estimated  frrvm  a  twenty-four-hour  sample,  of  which  a  fe^ 
C4.%  are  mixed  with  an  equal  amount  of  (x>ueentniteil  Iiydr<xjhloric  add,  two  or  ihr 
drops  of  a  saturated  solution  of  sodinm  hypochlorite   or   of  common  saltpetre  beii 
added,  and,  afier  mixture,  one  or  two  ex.  of  ehlorofonu.    This  mixture  is  then  ^haki 
and  set  aside*     Indigo^  if  present,  is  set  free  and  taken  up  by  the  chloroform,  which 
colored  blue  to  ^freater  or  less  extent.     Before  making  this  tewt  albuinen,  if  present, 
should  l)e  removed,  and  Ijile-pigraenLs  should  l>e  sepa ruled  by  carefully  adding  a  solution 
of  plumbic  subacetate. 
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Fever  \h  an  expression  of  constitutional  tlisturbance  whose  most 
markeil  elianH'teristic  is  elevation  of  body-temjwrature  and  augmenta- 
tion of  wnriaee-licut* 

Tills  not  being  the  place  to  g:o  into  a  minute  discussion  of  the  causes  of  fever, 
it  \vill  be  enou^rh  at  thin  time  to  state  that  tinrnial  temperature  of  animal  bodies  ia 
regulated  by  the  heat  produced  from  certain  chenneal  changes,  the  result  of  the 
body  chemistry,  and  for  the  uiotft  part  controlled  by  the  innervation  of  the  tissues 
and  orgau.'i^,  mainly  of  the  muscles,  these  cliernical  chajJi^es  eoiiiiisting  mainly  in 
oxidation  of  tiaauei*  and  elimination  of  carbonic  dioxide.  The  wo-caUed  surgical 
fevers  and  infections  are,  for  the  mos^t  part,  accompanied  by,  and  often  consist 
largely  of,  aAHoeiated  «vmptoms  to  which  in  a  general  way  the  name  o(  fever  has 
from  time  immemorial  been  given,  the  most  prominent  of  which  U  the  actual 
elevation  of  body  tem|)erature,  which  means  either  that  heat* elimination  goe*i  on 
more  slowly  than  normal  or  that  heat-production  is  more  active.  In  the  surgical 
infections^  the  latter  is  for  tlie  most  juirt  the  ca^ie.  Even  beftire  the  first  general 
sense  of  discomfort  known  ws  rua/aijic  «ome  ^slight  rise  of  temperature  may  be 
noted  by  means  of  an  accurate  thernK>meter.  The  a.ssociatjon  of  the  sense  of 
extreme  eoldne^ijis — /.  t\  chill— -with  involuntary  movements  of  the  uiuhcU**  is  fre- 
quent, and  may  be  noted  while  the  temperature  is  t^teadily  rising  or  alter  it  htus 
risen*  If  the  so-called  fftttfr  of  invfmfm—i.  r.  rise  of  temperature — be  gradual, 
chill  i»  nsuiiUy  absent ;  on  the  other  hand^  chill  is  usually  an  expression  of  an 
acute  invasion  and  serious  disetuse.  It  is  neceiisary,  however,  to  distinguish  between 
a  genuine  chill  of  this  kind  and  t^ptiriom  chUh^  which  are  often  the  result  f>f 
nervous  disturbance,  in  which  the  patient  shivers  and  chatters,  but  in  which 
temperature  does  not  rise.  Following  chill,  when  it  occurs^  are  dryness  of  the 
tongue^  thirst,  scanty  urine,  discomfort,  ufteu  headache,  ^imultanerai'^ly  with  the 
occurrence  of  perspiration  these  symptoms  subside  and  temperature  falls,  perhaps 
to  normal.  It  is  necessary  to  distinguish  between  high  temperature  and  over- 
production of  heat.  The  two  di>  not  necessarily  go  together.  When  temperature 
runs  to  an  extreme  height,  we  speak  of  hyptrjufrtxla.  In  these  case>j  temperature 
exceeds  107"^  F,,  and  there  are  authenticated  cases,  not  strictly  surgical^  where 
temperature  has  risen  to  almost  fabulous  heights,  even  to  14<l°  F.  and  more.  In 
the  majority  of  surgical  fevers  the  disturbance  is  due  to  the  presence  of  stune 
extraneous  material  in  the  blood,  while  the  severity  of  the  f^ver  appears  to  de[>end 
rather  upon  the  nature  of  this  material  than  its  quantity,  80  it  is  in  accordance 
with  clinical  experience  that  the  presence  of  pus  of  recent  origin  within  the  tis- 
sues is  nearly  always  accompanied  by  fever,  while  the  ohl  dcjiosits  of  pus,  which 
haTe  been  more  or  less  metamorphosed  {ffrrhcptfoa),  never  are  thus  accompanied. 
Again,  the  presence  in  the  tissues  of  blood-clot,  or  infustnl  fluid,  like  that  from  a 
hydrocele,  or  even  pure  water,  is  known  to  cause  some  elevation  of  temperature. 
Again,  when  certain  tisanes  break  down  there  are  released  fermentative  substances 
similar  to  fibrin-ferment  which  have  a  pyrogenous  action.  Other  ferment*;,  such 
AS  pepsin  and  pancreatiii,  also  cause  fever  when  injected.  Nearly  all  the  products 
of  aecomposition  or  putrefaction  have  an  analognus  action.  When  we  *leal  strictly 
with  the  surgical  fevers,  it  may  be  uiaintainetl  that  fev<^r  is  due  to  the  presence  of 
pyrogenous  organic  materials  in  the  blood  which  are  the  result  of  bacterial  activity, 
or  to  some  ferment- 1  ike  substance,  or  to  the  presence  of  living  bacteria  (Warren). 
With  these  general  considerations  we  are  better  prepared  to  approach,  first,  the 
topic  of 
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Surgical  Fbvbb,  known  also  as  Tbaumatio  Feveb,  or 
Aseptic  Wound-pbvbb. 

In  times  past,  when  operations  were  never  done  aseptically  and  wken 
ideal  wound-nealing  was  unknown,  the  surgical  fevers  were  all  grouped 
together,  and  a  certain  amount  of  febrile  disturbance  was  looked  for 
after  any  injury.  But  with  the  introduction  of  antiseptic  methods  and 
with  healing  of  wounds  by  primary  union,  with  absence  of  all  septic 
phenomena,  and  at  present  wnen  the  careful  use  of  the  clinical  ther- 
mometer is  common,  it  is  noted  that  there  is,  nevertheless,  a  certain 
rise  of  temperature  more  or  less  auickly  after  an'  operation  or  recep- 
tion of  a  wound,'  with  fever  of  mild  grade  persisting  for  several  hours 
or  two  or  three  days,  and  with  certain  other  accompaniments  which  are 
usually  noted  along  with  it.  This  phenomenon  has  been  carefully 
studied,  and  so  completely  separated  from  the  septic  fevers  as  to  have 
deserved  a  distinct  recognition  under  the  names  above  given,  of  which 
the  most  common  in  this  country  is  surerical  fever. 

So  long  as  this  fever  be  free  from  indications  of  septic  character  it  is 
without  significance  and  needs  only  symptomatic  treatment.  It  begins 
usually  within  the  first  twenty-four  or  thirty-six  hours,  after  which  tem- 

Eerature  may  rise  progressively  or  with  a  morning  intermission  to  a 
eight  of  102°,  or  possibly  103°  F.  In  children  we  are  more  likely  to 
get  extremes  in  this  regard  than  in  healthy  adults.  It  will  be  followed 
by  some  disturbance  of  alimentary  function,  glazing  or  drying  of  the 
tongue,  deficiency  in  urinary  secretion,  and  will  nearly  always  subside 
spontaneously — ^invariably  so  if  cathartics,  diuretics,  cool  sponge-baths, 
etc.  be  properly  resorted  to.  It  is  usually  due  to  the  retention  of  blood- 
clot,  ligatures,  etc.,  or  tissues  which  have  been  ligated  and  whose  stumps 
remain ;  in  all  of  which  instances  there  is  some  foreign  material  to  be 
removed.  This  means  unusual  phagocytic  activity,  perhaps  temporary 
leucocytosis,  with  active  metamorphosis  of  clot  and  other  material ;  of 
all  of  which  the  elevated  temperature  is  an  accompaniment  and  expres- 
sion. It  is  not  unlikely  that  the  antiseptic  materials  sometimes  used 
have  also  to  do  with  this  pyrexia. 

Iodoform  and  carbolic  acid  are  among  materials  in  common  use  which  are 
known  to  be  irritating  and  capable  of  producing  toxic  symptoms.  Often  after  the 
use  of  the  latter  the  urine  will  be  discolored  and  will  furnish  the  clue  to  the  fever. 
In  young  children  particularly,  and  not  infrequently  in  adults,  mental  disturbance, 
even  to  the  point  of  active  delirium,  may  characterize  the  case.  This  is  not  always 
to  be  explained  by  cerebral  anaemia  due  to  loss  of  blood  during  the  operation  or 
accident,  but  is  undoubtedly  in  certain  instances  due  to  drug-toxsemia,  or  in  other 
cases  to  intoxication  from  materials  furnished  by  the  altered  tissues. 

Surgical  fever  of  strict  type  may  merge  into  a  rnore  or  less  continuous 
fever  as  the  result  of  intestinal  toxannia  permitted  by  failure  to  thoroughly 
evacuate  the  bowels,  and  this  intesliiml  toxamiia  may  be  a  predisposing 
cause  of  genuine  septic  infection.  Consequently,  a  surgical  fever  which 
does  not  disappear  within  two  days  is  to  be  viewed  with  suspicion,  espe- 
cially if  it  do  not  subside  after  the  administration  of  cathartics. 

Some  of  these  surgical  fevers  are  accompanied  by  eruptions,  a  number  of  which 
may  be  due  to  drugs,  but  some  of  which  at  least*  are  due  to  intrinsic  poisons. 
Thus,  carbolic  acid  and  iodoform  give  rise  occasionally  to  erythematous  eruptions, 
and  the  concomitant  administration  of  drugs  like  potassium  iodide,  quinine,  anti- 


THE  SURGICAL  FEVERS  AND  SEPTIC  INFECTIONS.  119 

pyrine,  and  copaiba  may  produce  urticarial  or  other  manifestations.  Again,  it  is 
known  that  certain  toxines — produced,  e,g,,  by  the  bacillus  pyocyaneus — are  capa- 
ble of  causing  dilatation  of  the  superficial  vessels  and  various  flushes  or  eruptions. 
To  one  of  these,  which  dilates  the  capillaries,  Bouchard  has  given  the  name  of 
ectaHne.  Ck>nsequently,  it  by  no  means  follows  that  every  eruption  or  rash  follow- 
ing operations  or  injuries  is  of  a  specific  character.  On  the  other  hand,  it  seems 
to  be  established  by  numerous  observers — ^amons  whom  Paget  is  perhaps  the  most 
prominent — that  surgical  patients,  particularly  the  young,  are  notoriously  liable  to 
infection  by  scarlatina ;  and  in  the  experience  of  Thomas  Smith,  of  43  children 
whom  he  cut  for  stone  10  had  scarlet  fever.  Consequently,  in  spite  of  the  fact 
that  a  certain  number  of  cases  of  eruption  may  have  been  mistaken  for  scarlet 
fever,  it  is  undoubtedly  true  that  in  surgical  and  puerperal  cases  patients  are  more 
than  usually  liable  to  this  invasion. 

Erythema  multiforme  or  similar  eruptions  may  also  be  produced  by 
the  purely  local  irritation  of  an  antiseptic  dressing.  The  same  is  true 
also  of  eczemUy  and  slight  elevation  oi  temperature  is  not  infrequently 
the  result  of  this  local  disturbance.  These  toxic  erythemas  usually  occur 
in  patches,  and  when  due  to  the  above  cause  are  well  localized.  When, 
on  the  other  hand,  they  belong  to  the  medicinal  eruptions,  they  are  seen 
on  the  body  and  extremities  as  well,  and  usually  quickly  disappear. 
Multiform  erythema  may  also  be  due  to  absorption  of  wound-secretions, 
and  consequently  may  accompany  surgical  fever. 

All  these  eruptions,  whicn  have  but  minor  significance,  are  to  be 
abruptly  distinguished  from  others  which  are  the  known  accompaniment 
of  septic  infection,  and  which  serve  often  to  complicate  cases  and  make 
it  difficult  to  assign  them  to  their  proper  categor)\  As  a  rule,  however, 
eruptions  which  become  hemorrhage — /.  e.  purpuric — pustular,  or  erythem- 
atous, are  not  to  be  regarded  as  innocent 

The  whole  subject  of  surgical  fever  may,  then,  be  epitomized  as  con- 
sisting of  elevation  of  temperature  and  certain  accompanying  disturb- 
ances, which  appear  to  be  essentially  due  to  the  results  of  tissue-metab- 
olism, including  also  metabolism  of  blood-<*Iot,  ligtitures,  etc.  It  is 
not  a  necessary  nor  conspicuous  accompaniment  of  all  surgical  cases,  and 
in  some  individuals,  even  after  grave  o|)crdti<)ns,  will  scarcely  l)c  noted. 
It  is  more  likely  to  be  extreme  in  children  than  in  adults,  other  things 
being  equal.  As  the  result  of  excessive  loss  of  blo(xl  it  may  be  post- 
poned. It  may  be  complicated,  and  more  particularly  })rolonge(l,  by 
any  one  of  the  auto-infections,  particularly  that  already  s|)oken  of  in  the 
preceding  chapter  as  intestinal  toxaemia,  as  the  result  of  which  septic  infec- 
tion may  ensue,  and  that  which  was  at  first  a  legitimate  surgical  fever 
may  thus  become  merged  into  one  of  the  septic  conditions  next  to  be  con- 
sidered. In  the  absence  of  auto-infection,  and  with  kindly  and  symj)to- 
matic  treatment,  surgical  fever  should  quickly  subside  until  it  becomes 
indistinguishable,  and  this  usually  by  the  end  of  the  second  or  third  day. 

Proceeding,  then,  in  the  order  of  j)ath()logical  complexities,  the  next 
of  the  surgical  infectious  fevers  to  be  considert^d  is  Saj)r8emia. 

Sapr^mia. 

As  between  the  various  terms  derived  from  the  Greek  which  are  applied  to 
the  different  expressions  of  blood-poisoning,  there  is  but  little  real  diflerence  of 
meaning.  In  time  past  there  has  been  a  p^reat  deal  of  misuse  of  all  of  them,  and 
even  to-day  it  is  rare  to  find  men  using  them  correctly.  This  is  not  entirely  the 
fault  of  their  derivation,  but  because  various  conditions  have  been  (!on fused  under 
one  name  or  because  various  names  have  been  applied  to  i)ractically  the  same 
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condition.  Conceding  that  cases  do  not  always  pursue  a  clinically  typical  course, 
it  yet  is  possible  to  make  out  three  quite  distinct  forms  of  septic  infection,  which, 
occasionally  mer^ng  from  one  into  the  other,  are  yet  ordinarily  distinct  enough 
for  easy  recognition,  which  is  the  more  important  because  treatment  in  no  small 
measure  hinges  upon  their  differentiation. 

It  is  my  purpose  to  use  the  term  sapraBmia  here  as  indicating  a  con- 
dition which  I  often  liken  to  an  intoxication  produced  by  a  suppositOioua 
septic  suppository y  although  the  case  is  by  no  means  imaginary  in  which 
this  condition  occurs.  The  term  was  first  used  by  Duncan,  and  was 
largely  confined,  at  least  at  first,  to  puerperal  cases.  This  is  its  own 
justification,  because  some  of  the  most  ideal  cases  of  saprsemia  are 
those  of  puerperal  origin. 

In  each  of  the  three  conditions  comprised  under  the  general  term  of 
septic  infection  it  is  not  now  a  question  of  particular  organisms,  but  of 
intoxication  by  products  which  are  more  or  less  conmion  to  at  least 
several  of  them.  In  a  general  way,  they  are,  for  the  most  part,  due  to 
the  activity  of  the  organisms  already  grouped  as  pyogenic.  Tnose  which 
produce  pus  are  easily  capable  of  causing  septic  infection.  In  addition 
to  these,  it  is  probable  that  certain  of  the  saprophytes  or  ordinary  putre- 
factive organisms  may  produce  the  same  effect.  For  purposes  of  minute 
study  it  is  of  interest  to  isolate  and,  so  far  as  possible,  determine  the 
exact  action  of,  each  organism.  For  present  purposes,  however,  it  h 
neither  necessary  nor,  perhaps,  wise. 

In  saprsemia  the  symptoms  begin  promptly,  depend  for  their  inten- 
sity upon  the  dosage  of  poison,  and  recede  quickly  as  soon  as  the  source 
of  poisoning  is  removed  or  its  activity  antidoted.  Two  illustrations 
of  the  possible  causes  of  saprsemia  will,  perhaps,  best  illustrate  its 
pathology.  Take,  first,  that  physiological  operation  of  nature's  own 
performance — namely,  the  act  of  delivery  of  the  full-term  foetus.  At 
the  completion  of  this  operation  there  is  left  a  fresh,  bleeding  wound  of 
large  area  which  is  more  or  less  exposed  to  putrefactive  agencies.  This 
is  reduced  with  the  contraction  of  the  uterine  walls  to  a  comparatively 
small  cavity  containing  more  or  less  freshly-coagulated  blood.  So  long 
as  this  clot  does  not  putrefy  it  is  disintegrated  inoffensively,  to  be  dis- 
charged, at  least  for  the  most  part,  with  the  lochise.  Let,  however, 
germs  of  putrefaction  enter,  either  during  the  act  of  labor  or  afterward, 
and  linger,  and  putrefactive  processes  are  set  up  in  the  clot  with  the 
prompt  production  of  certain  toxines  and  ptomaines.  We  have  here  a 
septic  suppository  with  conditions  most  favorable  for  absorption  by  the 
containfng  tissues.  How  quickly  the  poisoning  may  show  itself,  and 
how  quickly  subside  after  removal  of  the  putrefying  clot,  daily  experi- 
ence may  tell. 

Another  instance :  In  an  amputation  stump  a  certain  amount  of 
bleeding  has  occurred,  due  perhaps  to  insufficient  hsemostasis  or  to 
failure  to  ensure  physiological  rest  after  the  operation.  If,  now,  infec- 
tion have  occurred  from  failure  in  technique,  and  this  clot  begin  to 
Eutrefy,  the  patient  shows  signs  of  poisoning  as  promptly  as  in  the  ease 
efore  mentioned.  Speedy  recognition  of  the  character  of  the  case, 
proper  drainage,  antiseptic  irrigation,  perhaps  with  re-opening  of  the 
wound,  will  permit  the  cessation  of  symptoms  almost  as  quickly  as  they 
arose. 
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Saprcemia,  then,  is  intoxication  prodticed  by  absorption  of  the  results 
of  putrefaction  of  a  contained  material  vnthin  a  more  or  less  shut  contain^ 
ing  camty  whose  walls  are  capable  of  absorption  of  noxious  products  as 
they  form.  So  long  as  putrefaxstion  be  essentially  limited  to  the  contained 
mo^^  and  do  not  spread  to  and  involve  the  containing  or  surrounding 
tissues^  the  case  is  one  of  saprsemia.  So  soon  as  the  process  spreads  from 
the  containing  tissues  the  case  merges  from  one  of  saproBmia  into  one  of 
septiccemia.  That  this  may  occur  in  any  case  without  prompt  inter- 
vention will  be  readily  understood.  Patients  may  probably  die  of 
sapnemia^  though  rarely,  and  in  such  case  ordinarily  as  the  result  of 
gross  neglect.  Once  the  septicaemic  process  be  begun,  however,  its 
spread  cannot  be  with  certainty  checked,  and  that  case  which  to-day  is 
saprsemic  and  redeemable  may,  to-morrow,  become  septiceemic  and  prac- 
tically lost. 

The  symptoms  of  saprsemia  are  not  essentially  different  from  those 
common  to  septic  infection,  save  that  ordinarily  they  are,  at  least  at  first, 
milder.  There  are  flushing  of  the  face,  dry  tongue,  mental  disturbance 
often,  a  considerable  degree  of  pyrexia,  while  usually  the  whole  train  of 
symptoms  is  ushered  in  by  a  chill  which  may  have  been  preceded  only 
by  slight  malaise.  These  are  usually  followed  by  nausea  and  vomiting, 
with  headache,  and  often,  later,  by  diarrhoea  or  active  purging.  Should 
a  case  go  on  so  far,  delirium  may  occur,  possibly  even  fatal  coma.  On 
post-mortem  examination  of  a  fatal  case  there  would  be  few  changes 
revealed :  alterations  in  the  blood,  a  failure  to  coagulate,  some  softening 
of  the  spleen  and  liver  would  probably  be  the  only  notable  changes. 

Treatment. — For  a  condition  so  easily  recognized  treatment  should 
be  prompt,  and  will  then  be  almost  always  effective.  It  is  all  summed 
up  in  the  urgent  advice  to  remove  the  cause,  although  this  may  not 
always  l)e  easy  of  performance.  In  the  first  case  supposed — /.  e,  one  of 
puerperal  sapraemia — the  treatment  would  be  to  empty  the  uterus,  to  give 
vigorous  antiseptic  douches,  to  irrigate  as  often  as  necessary,  to  prevent 
offensive  odor  to  the  discharge,  and  to  combat  tiie  general  signs  of  poi- 
soning by  plainly  indicated  measures.  Heart-depression  should  be 
overcome  by  the  use  of  diffusible  stimulants  and  by  hypoilermic  injec- 
tions of  strychnia  in  doses  of  ^V  grain  or  more.  The  boweh  .should  be 
promptly  unloaded  by  a  mercurial,  followed  by  a  saline  cathartic.  Sup- 
pression of  urine  may  be  treated  by  venesection  and  by  hot-air  baths  or 
sweats ;  diuretics  should  also  be  prescribed,  and  fluids  should  be  admin- 
istered copiously.  If  the  patient  be  very  restless,  an  opiate  should  be 
promptly  given ;  if  delirious,  necessary  restraint  should  be  resorted  to. 

Essentially  the  same  measures  should  be  carried  out  in  a  surgical 
wound,  or  in  case  of  compound  fnicture,  or  any  injury  where  retained 
nmterial  may  be  imdergoing  changes  already  alluded  to.  General  meas- 
ures should  be  the  same.  Our  forefathers  were  certainly  wise  in  advis- 
ing the  use  of  purgatives  in  these  cases,  for  nature  often  sets  us  the 
example  in  the  shape  of  waterj'^  and  most  fetid  evacuations,  showing 
that  there  is  much  retained  whose  evacuation  should  be  hastened. 

By  such  measures  as  these  the  average  ease  of  siipneinia  can   be 

I)romptly  and  successfully  combat^iMl  so  long  as  it  be  still  such,  and  so 
ong  as  putrefaction  has  been  limited  to  material  not  a  i)art  of  the  living 
tissues,  even  if  confined  within  them. 
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Septicemia. 


According  to  the  views  thus  enunciated,  the  difference  between  sa- 

?ir8emia  and  septicemia  is  not  one  of  character  so  much  as  of  location. 
n  septicasmia  the  putrefactive  action  is  no  longer  confined  to  material 
enclosed  by,  yet  not  of,  the  tissues  themselveSy  bvt  has  spread  from  this  to 
the  surrounding  living  cells,  which  are  now  being  attacked  by  bacterial 
enemies ;  in  other  words,  we  deal  now  with  infection  of  living  tissues 
rather  than  rvith  mere  intoxication.  This  is  now  a  progressive  invasion 
of  tissues  by  continuity,  ivith  a  constantly  proceeding  systemic  intoxi- 
cation by  poisons  produced  ever  in  larger  doses.  So  rapid  may  this 
action  be — as  may  be  seen  in  malignant  diphtheria,  for  instance — that 
the  individual  speedily  succumbs  before  abundant  evidences  of  abscess 
or  local  gangrene  appear.  On  the  other  hand,  providing  that  the  toxic 
action  be  less  pronounced  or  the  patient's  vitality  more  enduring — i.  c. 
his  tissues  more  resistant — ^abscess,  phlegmon,  or  local  gangrene  may 
residt,  the  destruction  of  tissue  being  limited  to  the  environs  of  the 
parts  first  involved. 

While  septicflemia,  then,  may  be  a  direct  continuance  of  an  original 
saprsemia,  it  is  not  intended  to  intimate  that  it  may  not  originate  de 
novo  ;  tliat  is,  many  cases  may  begin  as  a  pronounced  septicasmia  from  a 
local  infection.  This  is  the  case,  for  instance,  with  the  majority  of  dis- 
secting wounds,  etc. 

Symptoms. — In  septicaemia  we  have  a  period  of  incubation,  usually 
two  or  three  days  at  least,  often  longer.  If  this  follow  an  operation,  the 
mild  fever  which  would  indicate  the  slumbering  fire  is  usually  regarded 
as  merely  surgical  fever.  But  when,  instead  oi  subsiding,  this  rises  and 
is  followed  by  prostration  with  alimentary  disturbance,  loss  of  appetite, 
headache,  etc.,  quickly  followed  by  those  general  symptoms  which  we 
speak  of  as  typhoidal,  the  alarm  is  sounded  and  should  be  quickly  heard. 
Usually,  but  not  always,  there  is  a  preliminary  or  premonitory  chill,  after 
which  prostration  will  be  much  more  marked  than  before.  The  severity 
of  the  general  symptoms  can  in  no  degree  be  foretold  from  the  size,  loca- 
tion, or  character  of  a  wound.  The  character  of  the  fever  is  essentially 
continued,  usually  with  morning  remissions.  Gussenbauer  has  called 
attention  to  a  clavss  of  cases  in  which  subnormal  temjierature  is  caused 
by  the  absorption  of  ammonia  compounds.  To  these  he  has  given  the 
name  ammomcetnia.  This  condition  may  be  seen  oftenest  in  connection 
with  gangrenous  hernia,  and  has  even  been  mistaken  for  shock  (Warren). 

In  septicaemia  proceeding  from  infection  of  a  visible  portion  of  tlie 
body  there  are  usually  seen  evidences  of  lymphangitis  and  perilymphan' 
gitis — of  course  of  septic  character.  These  will  be  evidenced  by  tender 
and  purplish  lines,  extending  subcutaneously  along  the  course  of  the 
known  lymphatics  or  in  connection  with  the  more  prominent  subcutane- 
ous veins.  The  lymph-nodeff,  into  which  these  visible  vessels  as  well  as 
the  deeper  ones  empty,  become  quickly  enlarged  and  tender;  the  whole 
lymphatic  system  j)articipatcs ;  the  spleen  in  aggravated  cases  becomes 
notably  mlarged,  and  even  the  bone-marrow  more  or  less  involved. 
jyiarrhoea  is  commonly  an  early  but  controllable  symptom.  A  hsema- 
togenous  icterus  of  mild  degree  is  another  frequent  accompaniment.  The 
conjunctiva  becomes  plainly  discolored,  and  the  skin  slightly  so.    Should 
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the  blood  be  examined^  marked  leucocytoms  will  be  noted,  and  should 
cultures  be  made  from  it,  in  many  instances  at  least  the  organisms  at 
fault  can  be  detected  and  recovered  from  it.  The  vigor  of  the  heart- 
muscle  is  seriously  impaired ;  the  pulse  becomes  rapid  and  weah  In 
scarcely  any  form  of  septic  infection  is  this  more  prominent  than  in 
diphtheria  ;  and  microscopic  examination  shows  the  rapid  disintegration 
of  the  cells  of  the  heart-muscle,  as  well  as  those  of  other  parts  of  the 
botly,  even  to  the  almost  complete  molecuhur  disintegration  of  the  nuclei. 
Ervthematoid,  pustular,  even  hemorrhagic  eruptiamt  are  met  with  upon 
the  skin,  some  of  which  are  probably  to  be  explained  by  thrombosis  of  the 
dermal  capillaries.  Certain  cbmplicathns  are  not  infrequent,  among 
which  inflammations  of  the  pericardium  and  endocardium — e.  g.  ulcera- 
tive endocarditis — are  frequent.  As  the  case  becomes  aggravated  tem- 
perature rises  irregularly  ;  the  hot,  dry  skin  becomes  cold  and  clammy ; 
prostration  and  indifference  more  marked ;  diarrhoea  more  colliquative ; 
icterus  more  pronounced  ;  urine  more  reduced  in  quantity  or  suppressed ; 
and  these  symptoms  are  succeeded  by  indifference,  mental  apathy,  stupor 
or  delirium,  and  finally  death,  patients  being  comatose  and  collapsed. 

While  these  are  the  general  indications  of  septicaBmia,  the  wound  or 
site  of  injury  has  undergone  changes  which  are  also  characteristic.  They 
comprise,  first,  the  cedeina  and  redness  of  wound-inargins,  which  may  he 
seen  even  in  saprsemia,  followed  by  increasing  tumefactiony  escape  of 
Joul-smeiling  discharge,  and  finally  by  sloxigking  and  gangrene  of  the 
parts  involved.  On  microscopic  examination  the  capillaries  are  filled 
>vith  infective  thrombi  and  vessel-walls  infiltrated  with  micro-organisms, 
which  abound  also  in  the  lymph-spaces.  Bacterial  infection  can  be 
traced  in  microscopic  sections  from  the  infected  area,  from  the  point  in 
the  neighborhood  of  the  wound  where  microbes  infest  the  tissues,  to 
points  remote  from  it,  where  they  are  sparsely  found,  if  at  all.  The 
same  evidences  of  infection  may  be  tniced  along  the  lymphatic  vessels, 
and  often  the  veins. 

The  POST-MORTEM  EVIDENCES  of  septicseniia  are  plainly  indicative 
on  first  sight :  the  blo(xl  is  of  a  consistency  like  tar,  d(K»s  not  coagulate ; 
evidences  of  putrefaction  are  plain  to  sight  and  smell ;  the  serous 
membranes,  i)articularly  the  pia  mater,  are  often  extra vasated  ;  the  mus- 
cles are  discolored  and  of  a  darker  hue  than  natunil ;  (edema  of  the  lung 
is  frequent ;  the  intestines  reveal  a  gastro-intestinal  catarrh,  the  duode- 
num and  rectum  jxirticularly  showing  punctate  hemorrhages ;  the  spleen 
is  darkened,  enlarged,  and  very  much  softened  ;  the  liver  shows  similar 
signs,  less  marked,  and  at  times  an  emphysematous  condition  due  to 
putrefactive  gases.  Cultures  can  be  made  from  all  the  fluids  and  tissues 
of  organs  thus  affected.  It  is  also  of  the  greatest  importance  to  empha- 
size that  such  material  is  powerfufft/,  often  fatally,  infections;  and  some 
of  the  worst  forms  of  dissecting  wounds  and  most  rapid  instances  of 
fatal  i)  fed  ion  have  come  from  (carelessness  in  making  these  post-mo  rtem 
exa  mi  not  ions. 

So  far  as  concerns  the  character  of  the  wound,  which  is  most  likely 
to  be  followed  by  septicaemia,  there  is  hut  little  to  be  siiid.  In  a  general 
way,  wounds  made  by  infected  tools,  the  butcher's  knife,  the  anatomist's 
scalpel,  etc.,  are  the  most  dang(»rous,  and  too  often  those  wiiich  are  so 
small  as  to  either  escape  observation  or  be  considered  too  trifling  to  call 
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for  treatment.  All  forms  of  phlegmonous  erysipelas,  many  oases  of 
gangrene  following  frost-bite,  nearly  all  instances  of  traumatic  gangrene, 
most  cases  of  carbuncle,  and,  in  fact,  all  similar  lesions,  are  extremely 
likely  to  be  followed  by  septicaemia.  The  so-called  spontaneous  cases 
have  an  equally  infectious  origin,  though  one  which  is  concealed.  In 
unrecognized  instances  of  appendicitis,  for  instance,  and  in  many  other 
conditions,  although  the  path  of  infection  may  not  be  easily  traced,  it  is, 
nevertheless,  always  present,  and  can  be  found  if  diligent  enough  search 
be  made.  Too  often  the  nasal  cavity,  the  tonsils,  the  teeth,  the  middle 
ear,  the  deep  urethra,  and  the  rectum  are  overlooked  as  offering  possi- 
bilities for  septic  infection  which  may  follow  this  general  type. 

Treatment. — ^This  must  be  both  local  and  general.  Local  treat- 
ment should  consist  in  complete  and  absolute  removal,  so  far  as  may  be 
possible,  of  the  active  cause.  This  will  comprise  the  reopening  of  wounds, 
evacuation  of  clot,  cutting  or  scraping  away  of  sloughs  and  gangrenous 
tissue,  with  cauterization  of  the  exposed  living  tissue,  in  order  that 
absorption  may  not  be  rather  promoted  than  prevented,  and  will  often 
include  such  heroic  measures  as  the  amputation  or  extirpation  of  a  part 
For  tissues  which  are  not  too  completely  riddled  by  disease  and  lost 
beyond  possibility  of  redemption  continuotis  immersion  in  hot  water  offers 
often  the  best  possible  prospect.  By  it  putrefaction  seems  checked,  the 
separation  of  dead  from  living  tissues  is  accelerated,  relief  of  pain  or 
discomfort  is  afforded,  and  prompt  disinfection  of  material  which  is  foul 
and  infectious  is  guaranteed.  The  best  local  application  known  to  me  is 
the  mixture,  resorcin  (5  parts),  ichthyol  (10  jmrts),  ung.  hydrarg.  (40 
parts),  and  lanolin  (45  parts),  already  mentioned  in  Chapter  III. 

When  powerful  caustics  are  needed  for  the  purpose  above  indicated,  one 
may  take  his  choice  as  between  the  actual  cauterv  and  some  powerful  chemical 
agencies,  among  which  pure  bromine  and  nitric  acid  rank  as  the  strongest ;  while  if 
weaker  ones  will  suffice,  they  may  be  found  amon^  the  zinc-chloride  solutions  of 
varying  strength,  pure  carbolic  acid,  etc.  To  a  sloughing  wound  where  immer- 
sion is  impracticaole,  powdered  charcoal  may  be  applied,  which  will  be  the  next 
best  substitute,  since  charcoal  has  the  property  of  absorbing  ^es.  There  may 
be  mixed  with  it  iodoform,  naphthaline,  etc. ;  or,  as  I  have  often  recommended, 
granulated  sugar,  which  is  of  itself  a  most  excellent  and  efficient  antiseptic.  A 
mixture  of  one-third  sugar  to  two-thirds  charcoal,  with  6  per  cent,  of  naphthaline, 
makes  a  very  excellent  deodorizer  and  antiseptic  for  local  application. 

The  general  treatment  of  septiccemia  is,  in  the  main,  dimidant  and 
tonic.  Fever  is  not  now  to  be  treated  with  arterial  sedatives  nor  often 
with  antipyretics.  It  is  an  expression  of  poisoning,  and  its  too  prompt 
suppression  prevents  both  the  recognition  of  the  intoxication  and  the 
measure  of  its  degree.  Pyrexia,  then,  is  best  combated  with  cool 
sponge  baths  and  stimulant  measures  of  a  general  character.  The 
principal  reliance  must  be  upon  mUriti<rn  and  stimulants.  Assimilation 
must  be  impaired  when  gastro-intestinal  catarrh  is  so  prominent  a  fea- 
ture as  it  is  in  many  of  these  cases.  Consequently,  the  simplest  and 
most  assimilable  food,  often  that  which  is  predigested,  should  be  admin- 
istered. Milk,  eggs,  bcef-pcptonoids,  and  fruits  are  among  the  most 
appropriate.  Of  all  the  stimulants  and  tonics  which  the  materia  medica 
affords,  the  two  best  are  alcohol  and  strychnia.  Strychnia  is  preferably 
administered  hypodermically  in  doses  of  ^  grain,  subcutaneously,  from 
two  to  four  times  a  day,  or  even  oftener.     Heart-depression  is  best 
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combated  by  this  measure,  or  by  quinine  in  large  doses,  while  digitalis 
and  atropine  may  be  added  if  necessary.  For  internal  use  alcohol  is, 
par  excdlencey  the  remedy.  This  is  administered  now  in  doses  only  to 
be  measured  by  their  effect.  In  fact,  the  administration  of  alcohol  in 
these  cases  is  a  matter  of  effeety  and  not  of  dosage.  It  is  sometimes  dif- 
ficult to  administer  it  in  necessary  amounts.  The  purest  whiskey  or 
brandy  is  of  course  the  best  form  in  which  to  give  it.  Owing  to  the 
difficulty  in  many  places  of  obtaining  these  liquors  unsophisticated,  I 
have  often  resorted  to  the  practice  of  administering  pure  alcohol,  suf- 
ficiently diluted  and  flavored  to  make  it  palatable.  This  may  be  given 
with  milk  or  in  any  other  way.  Should  the  stomach  refuse  to  deal 
wth  it,  it  should  be  given  by  the  rectum.  It  may  be  safely  given  in 
doses  just  short  of  producing  intoxication.  Aside  from  being  a  stimu- 
lant to  the  patient,  it  is  the  least  harmful  of  substances  which  may  be 
introduced  as  antiseptics,  the  relations  between  its  absolute  and  relative 
toxicity  being  safer  than  with  almost  any  other  drug.  Alcohol  given 
in  this  way  is  life-saving :  when  not  so  given,  one  may  fail  to  get  its 
possible  benefits  in  serious  cases.  Aside  from  these  measures,  the  intes- 
tinal antiseptics  should  be  administered,  among  these  being  corrosive 
sublimate,  yj^  grain  every  three  or  four  hours,  salol  in  large  doses,  bis- 
muth salicylate,  or  naphthaline — any  or  all  of  these  in  connection,  pre- 
ferably, Mith  powdered  charcoal.  Intestinal  pain  and  frequency  of 
stool  can  be  more  or  less  controlled  by  opium,  while  real  disinfection 
of  the  alimentary  canal  is  only  to  be  accomplished  by  the  above  reme- 
dies, in  connection  perhaps  with  flushing  of  the  colon  with  saturated 
boric-acid  solution  or  something  of  that  kind.  Pain  is  to  be  controlled 
by  morphia  administered  subcutaneously. 

Pyaemia. 

The  derivation  of  the  term  "pyaemia,"  which  came  into  general  use  in  1828, 
is  misleading.  Although  septic  fever  always  accompanies  suppuration,  it  is  not 
the  case  that  pus,  as  such,  circulates  in  the  blood,  as  the  term  pytemia  implies,  the 
error  having  arisen  originally  from  mistaking  the  contents  of  breaking-down 
thrombi  for  pus  from  ordinary  sources.  While  a  recognition  of  the  etiology  of 
the  disease  is  new,  the  disease  itself  has  been  recognized  for  many  centuries. 
Accurate  study  of  it  is  due  to  recognition  by  Cruveilhier  that  septic  phlebitis 
means  coagulation  of  blood  within  the  veins,  and  of  Virchow's  investigations  of 
thrombosis  and  embolism.  (See  Chapter  II.  for  these  subjects.)  Virchow's  term, 
ichorrhcrmia,  should  not  be  accepted  as  a  substitute  for  the  term  pyaemia,  unle^js 
the  essentially  underlying  idea  of  metastatic  abscesses  is  understood  to  be  a 
part  of  it. 

PysBmia  is  only  met  with  in  connection  with  suppuration  ;  so  far  as 
known,  never  without  it.  In  those  eases  which  ap})eiir  to  be  free  from 
suppuration  pus  will  be  found  on  careful  search.  Pt/cvmia  may  be  de- 
scribed as  Hepticieima  plus  thrombotic  and  embolic  accidents  which  lead  to 
distribution  of  infectious  vmti'rial  to  all  parts  of  the  body.  This  distri- 
bution is,  for  the  most  part,  made  by  the  hUxxl-vessels,  although  to 
some  extent  the  lymphatics  undoubtedly  particii>ate.  AVhen  pyojii^enic 
organisms  reach  blo(Kl-vessel  walls  th(»v  often  set  up  a  mycotic  phlebitis, 
which,  by  virtue  of  the  coaguhitino:  blcxKl,  becomes  (juickly  what  is 
known  as  thronibo-phlehitis.  Infection  ])roc(MM]ing  throiio^h  the  vessel- 
walls,  the  endothelial  lining  is  loosened,  while  to  tliese  rotting  spots 


126  SURGICAL  DISEASES. 

leucocytes  adhere  and  coalesce  into  a  more  or  less  homogeneous  mass. 
This  so-called  white  thrombus  becomes  also  infected  with  bacteria :  por- 
tions of  it,  loosened  and  dislodged,  are  carried  by  the  returning  blood- 
stream to  the  right  side  of  the  heart,  whence  they  are  distributed  through 
the  lungs.  Dislodgement  may  be  by  mere  force  of  the  blood-stream,  or 
may  be  assisted  by  movements  of  the  part  or  handling  of  the  same. 
These  particles  of  thrombi  are  loaded  with  the  infectious  organisms 
which  have  begun  the  disease,  and  wherever  each  one  settles  a  repro- 
duction of  the  original  thrombo-phlebitis  is  quickly  produced.  In  this 
way  numerous  infected  thrombi  are  formed  within  the  vessels  of  the 
lungs,  which,  again,  loosen,  and  are  now  swept  into  the  left  side  of  the 
heart,  whence  they  are  distributed  with  arterial  blood  in  all  directions. 
While  it  is  true  that  they  are  probably  equably  distributed,  it  is  also 
positive  that  certain  tissues  seem  more  capable  of  lodging  and  being 
attacked  by  the  contained  organisms  than  are  others.  When  it  is  once 
appreciated  that  each  particle  of  infected  clot  is  capable  of  setting  up, 
either  in  the  lungs  or  in  the  other  tissues,  upon  the  second  distribution, 
other  abscess-formations  analogous  in  etiology  to  that  from  which  came 
the  first  disturbance,  then,  ana  then  only,  is  the  fundamental  idea  of 
metastatic  abscess  fully  impressed.  The  term  metastasis  may  be 
regarded  as  syrwnymoxis  mth  transportatiorty  and  metastatic  abscesses  are 
those  produced  by  transportation  of  infected  particles  from  one  part  of 
the  bcliy  to  another.  Wherever  they  lodge  similar  trouble  will  result, 
providing  only  that  the  patient  live  long  enough.  Contiguous  minute 
metastatic  abscesses  quicKly  coalesce,  and  in  this  way  large  collections 
of  pus  are  formed.  The  blood  also  contains  organisms  not  attached  to 
thrombi,  and  from  the  blood  of  the  pyaemic  patient  cultures  can  be 
made  at  almost  any  time.  Until  this  be  done  it  will  be  virtually  im- 
possible to  incriminate  any  particular  organism  as  the  one  at  fault 
Thrombo-arteritis  is  the  equivalent  in  the  arteries  of  thrombo-phlebitis 
in  the  veins,  and  is  accomjianied  by  the  same  detachment  of  endothe- 
lium, adhesion  of  leucocytes,  etc.  Whenever  such  a  lesion  occurs  in 
artery  or  vein,  coagulation-necrosis  takes  place  and  suppuration  occurs 
around  it.  The  metastatic  abscess  is  thus  the  result  of  breaking  down 
of  this  affected  tissue,  and  is  often  spoken  of  as  miliary  abscess.  Parti- 
cles of  infective  thrombi  cling  also  to  the  valves  of  the  heart,  and  a 
septic  endocarditis  may  result. 

Per  contra,  on  the  roughened  valve  of  a  previously  diseased  heart  organisms 
which  may  be  temporarily  circulating  in  the  blood  may  cling;  and  the  possibility 
of  an  acute  infectious  endocarditis  as  the  result  of  previously  disturbed  valve- 
linings,  in  connection  with  possible  infection  from  the  intestinal  canal  or  other 
tracts,  cannot  be  denied. 

There  is  no  organ  in  the  body  nor  tissue  in  which  we  may  not  find  these  meta- 
static abscesses.  The  only  conditions,  however,  under  which  ordinary  pus  is 
found  floating  in  the  blooci  is  when  an  abscess  has  broken  directly  into  a  blood- 
vessel. Pus  is  more  likely  to  be  found  in  the  lymphatic  vessels  than  in  the  arte- 
ries or  veins.  This  is  particularly  true  in  puerperal  pyaemia,  when  pus  will  be 
found  which  has  migrated  along  the  lymphatics  in  the  broad  ligaments  of  the 
uterus. 

The  possibility  of  so-called  spontaneotis  or  idiopathie  pyomda  is 
occasionally  discussed.  This  means  nothing  more  than  a  pyaemia 
whose  cause  is  concealed.     The  explanation  will  be  found  sometimes  in 
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an  acute  infections  osteomyelitis,  sometimes  in  nloerative  endocarditis, 
or  inflamed  appendix  or  other  portion  of  the  peritoneal  cavity.  A^n, 
it  may  proce^  from  middle-ear  disease,  in  which  there  is  so  uttle 
discharge  as  scarcely  to  attract  attention.  Thus,  causes  which  predis- 
pose to  suppuration,  which  have  ali^eady  been  discussed  in  Chapter  III., 
come  into  ^y  here,  and  the  influence  of  exposure,  fiitigue,  starvation, 
etc.  is  not  to  be  ignored  in  furnishing  an  explanation  for  the  so-called 
idiopathic  cases. 

In  the  majority  of  instances,  however,  pysemia  follows  surgical 
operations  and  iniuries,  among  which  are  compound  fractures,  deep 
injuries  with  small  superficial  evidence  thereof,  compound  injuries  of 
the  skull,  and  injuries  by  which  veins  are  exposed.  Inasmuch  as  the 
typical  pysmic  manifestations  require  a  certain  length  of  time  for  their 
development,  the  onset  of  this  disease  is  more  delayed  than  in  the  case 
of  septicemia.  While  the  case  may  be  manifestiy  one  of  septic  infec- 
tion of  unreoo^zable  type,  the  characteristic  indications  of  pyemia 
seldom  appear  m  less  tiian  ten  days,  and  frequently  not  for  several  days 
longer. 

Symptoms. — ^The  symptoms  of  pyaemia  do  not  essentially  di£fer 
from  those  indicating  the  other  septic  infections  already  mentioned. 
The  principal  difference  is  in  tiie  frequency  ofchitt  and  range  oftemoera' 
fiire.  Chuls  are  much  more  common  at  uie  meeption  of  tiie  condition, 
and  much  more  frwuent  throughout  its  continuance,  tiian  in  other 

7 tic  conditions,  llie  chill  may  be  slight  or  assume  the  proportions 
a  riffor,  and  each  chill  is  followed  by  colliquative  sweat  and  exhaus- 
tion. Xn  other  words,  chills,  which  are  infrequent  in  septioffimia,  are 
common  in  pyemia.  There  is  reason  to  think  that  with  each  fresh  dis- 
tribution of  emboli  we  have  one  or  more  chills  as  the  objective  evidence 
thereof.  Distinctive  also  in  large  measure  of  pyaemia  is  the  temperature 
curve,  which  much  resembles  that  of  intermittent  fever,  without  the 
regularity  of  change  characteristic  of  malarial  fevers.  It  is  without 
regular  remissions,  and  has  been  spoken  of  as  irregularly  intermittent. 
The  first  rise  is  abrupt  and  usually  excessive,  while  with  each  fresh 
chill  or  series  of  chills  similar  abrupt  alterations  will  be  noted.  These 
occur  so  frequently  and  fluctuate  so  irregularly  that  in  order  to  note 
them  accurately  tne  temperature  should  be  taken  at  least  every  two 
hours.  With  all  this  irregularity,  the  temperature  never  drops  to 
normal,  except  possibly  toward  the  last. 

As  the  lungs  fill  up  with  the  first  crop  of  infected  emboli,  and  the 
first  series  of  metastatic  abscesses  form  there,  there  is  more  or  less 
dyspnoea  and  sense  of  oppression :  there  may  be  also  pulmonary  complU 
caiian» — pleurisy,  bronchitis,  etc.,  even  pulmonary  cedema.  Quite  fre- 
quent it  is  to  have  expectoration  of  frothy  and  discolored  sputum; 
occasionally  there  is  blood  in  the  sputum.  A  peculiar  sweetwh  odor  of 
the  breath  has  been  noted  by  many  observers  in  this  disease,  and  is  sup- 
posed to  be  idiopathic  and  characteristic.  With  the  dispersal  of  the 
second  crop  of  emboli  from  the  lungs  we  are  now  quite  likely  to  get 
icterus,  witn,  later,  evidence  of  metastatic  abscess  in  the  liver,  where  we 
find  large  collections  of  pus  as  tiie  result  of  coalescence  of  small  abscesses. 
The  sensorium  is  not  so  affected  in  pyaemia  as  in  septicaemia,  and  in 
the  former  disease  patients  are  more  likely  to  be  alert  and  active  in 
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mind.  General  hypercesthesia  and  restlessness  are  common.  Colliquative 
sweats  are  also  a  feature  distinctive  rather  of  pyaemia.  There  is  the 
same  liability  to  eruptions^  etc.,  which  may  mislead  or  complicate  the 
diagnosis.  There  is  undoubtedly  a  dermatitis  met  with  sometimes  in 
pyaemia,  the  lesions  assuming  a  papular  or  pustular  form,  due  to  local 
infections  of  the  skin.  Purpuric  spots  are  also  seen,  and  vesication  is 
not  infrequent.  Within  the  mouth  sordes  collect  quickly  upon  the 
teeth  or  giniis ;  the  tongue  becomes  drj'  and  brown  and  heavily  coated. 
Diarrhoea  is  less  common  in  pyaemia.  The  urine  is  usually  scanty  and 
high-colored,  containing  solids  in  excess ;  albumen  is  sometimes  found 
therein,  as  well  aa  peptone.  The  presence  of  peptone  in  the  urine  is 
probably  an  indication  of  the  breaking  down  of  pus-corpuscles  in 
various  parts  of  the  tissues. 

One  most  significant  objective  e\ndence  of  pyaemia  is  met  with  in 
the  metastatic  collections  of  pus  within  the  joints^  which  occur  relatively 
early,  and  which,  if  multiple,  may  surely  lead  to  a  correct  diagnosis. 
One  of  the  earliest  joints  to  be  involved  is  the  8temo-cla^icular, 
although  none  of  the  joints  are  free  from  possibility  of  invasion.  The 
articular  serous  membranes  seem  to  have  the  property  of  carrying  and 
holding  the  infective  thrombi  better  than  almost  any  other  tissue  in  the 
body.  The  pyarthrosi^  of  pycemia  is  for  the  most  part  painless,  yet 
implies  loss  of  function  of  the  affected  joints.  The  distention  of  thesd 
is  usually  evident  to  the  eye,  the  fluctuation  pronounced,  tenderness 
not  extreme,  but  the  swollen  part  merges  out  into  tissues  which  are 
oedematous  and  reddened.  When  pain  in  the  limb  is  extreme,  it  is 
usually  l)ecause  of  metastatic  abscess  within  the  bone-marrow  cavity. 
In  other  words,  we  now  have  a  metastatic  osteomyelitis. 

In  all  cases  of  pyaemia  prostration  is  marked,  yet  the  pulse  is  seldom 
so  weak  as  would  be  anticipated,  at  least  until  toward  the  last.  As 
cases  progress  from  bad  to  worse  subsultus  tendinum  is  often  noted. 

The  appearance  of  the  wound  or  site  of  operation,  if  such  there  be, 
does  not  differ  essentially  from  that  already  described  under  Septicaemia. 
There  is  usually,  however,  less  discharge,  granulations  are  smoother  and 
dryer,  and,  if  tissues  be  gangrenous,  they  are  not  so  offensively  wet  and 
nasty  as  in  the  other  case.  Efridences  of  thrombo-phlebitis  and  lymphan^ 
giiis  will  proceed  from  the  wound  toward  the  body,  as  in  other  instances 
of  septic  infection. 

Prognosis. — Prognosis  is  almost  always  bad.  While  recover)'  may 
occasionally  follow  where  metastatic  infiltration  has  not  been  too  general, 
the  ordinary  case  of  pyaemia  will  die  within  twelve  to  fourteen  days 
after  its  recognition.  In  other  instances  the  entire  process  is  much 
slower,  and  isolated  cases  occur  which  entitle  us  perhaps  to  make  a 
separate  designation  tor  so-catled  chronic  pyamtia,  which  differs  but  little 
from  the  acute  form,  save  in  the  extreme  slowness  with  which  the  entire 
prognimme  is  gone  through.  The  student  should  never  be  unwillingt  to 
recognize  pyiemia,  as  such,  simply  because  he  finds  no  evidence  of  infec- 
tion from  without — e.  g.  no  woimd.  I  have  known  a  fatal  case  of 
pyaemia  from  a  suppurating  soft  corn  which  was  not  discovered  dur- 
ing life.  Cases  are  also  known  from  peridental  abscesses,  etc.  which 
had  been  overlooked.      Death  is  the  result  of  tissue-destruction  and 
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septic  intoxication.      It  is  brought  about,  however,  largely  by  sheer 
exhaustion. 

Post-mortem  Appearances.  — In  the  vessels  these  consist  essen- 
tially of  thrombomsy  excellent  examples  of  which  may  be  seen,  for 
instance,  in  the  cranial  sinuses  and  in  the  large  veins.  Aside  from 
these,  with  the  enlargement  and  softening  of  the  spleen^  the  liver,  and 
Ij/mphatic  drudureSy  already  described  under  Septicaemia,  the  principal 
objective  evidences  consist  in  the  discovery  of  metastatic  abscesses  in 
many  or  all  parts  of  the  body.  As  stated  above,  there  is  no  tissue  nor 
organ  in  which  they  may  not  be  found.  The  mechanism  of  their  pro- 
duction has  been  already  described.  Infarcts  may  also  be  met  with,  in 
the  ki(^eys  especially,  the  liver  and  spleen  as  well,  and  indicate  areas 
already  cut  off  from  blood-supply  by  thrombo-arteritis,  in  which 
abscess-formation  would  have  occurred  had  time  been  given.  In  the 
liver  large  abscesses  may  be  found ;  joint-cavities  may  be  filled  with 

;us;  the  lungs  are  usually  the  site  of  innumerable  small  abscesses, 
'he  other  post-mortem  cimnges  commonly  noted  are  not  difficult  of 
explanation,  but  are  not  so  characteristic  nor  pathognomonic  as  to  call 
for  further  mention.  In  a  joint  which  has  become  filled  with  pus  there 
has  usually  been  loosening  of  the  cartilage  and  more  or  less  disorganiza- 
tion of  all  the  joint-structures,  which  appear  to  have  undergone  most 
rapid  ulcerative  destruction  and  putrefaction. 

Treatment. — Treatment  of  pyaemia  is  in  large  degree  unsatisfactory. 
That  which  used  to  be  the  terror  of  surgeons  in  the  preantiseptic  era  is 
now,  thanks  to  Lister  and  others,  almost  abolished.  Pyaemia  is  a  rare 
disease  in  modern  surgical  practice.  Its  possibility  should  be  borne 
constantly  in  mind,  however,  and  the  necessity  for  careful  antiseptic  or 
for  a  rigid  aseptic  technique  is  in  large  degree  based  upon  fear  of  pyaemic 
consequences. 

Wnen  once  established,  the  disease  is  to  be  treated  on  nearly  sim- 
ilar lines  to  those  laid  down  for  septicaemia.  Amputation  or  extirpation 
of  the  jxirt  from  which  infection  has  first  proceeded  may  be  of  avail, 
though  usually  it  will  prove  too  late.  Among  the  most  successful,  yet 
radical,  of  measures  for  surgical  treatment  of  this  disease  is  to  expose 
the  infected  area,  freely  open  the  involved  veins,  and  either  excise  them 
or  serai>e  them  out  and  thoroughly  disinfect  them.  This  treatment  has 
been  particularly  successful  in  certain  cases  of  cranial  infection  follow- 
ing middle-ear  disease,  etc.  (For  more  u-ith  regard  to  this  work  in  a 
s|)eeial  hxjation  consult  Volume  II.  Chapter  I.) 

That  there  should  be  complete  disinfection  of  the  infected  area,  and 
that  continuous  immersion  in  hot  water,  if  practicjible,  should  be  prac- 
tised, are  just  as  imt)ortant  here  aj?  in  other  septic  cases.  Metastatic 
abscesses  should  be  opened  and  freely  drained,  and  every  accessible  col- 
k^ction  of  pus  should  be  evacuated,  either  by  the  knife  or  jierhaps  with 
the  aspirator  needle — e,  g,  in  the  liver. 

So  far  as  medicinal  treatment  is  concerned,  it  is  pnictically  the  same 
as  in  septicaemia,  while  the  surgeon's  mainstays  will  be  alcohol  and 
str>'chnia.  These,  with  cathartics  and  intestinal  antiseptics,  will  prac- 
cally  sum  up  the  drug-treatment,  the  surgeon  meantime  not  neglecting 
the  matter  of  nutrition,  crowding  it  in  every  assimilable  form. 

Vol.  1.-9 
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Erysipelas. 


Erysipelas  is  an  acute  infectious  disease  characterized  by  its  tendency  to 
involve  the  skin  and  C£lhdar  structures^  to  extend  along  the  lymphatic  vessels, 
to  involve  wounds  and  injuries  under  certain  conditions y  accompanied  by 
more  or  less  fever  of  septic  type,  leading  frequently  to  septic  disturbances 
of  profoundest  character,  yet  tending  in  the  majority  of  instances  to  spon- 
taneous recovery.  It  has  been  observed  probably  from  prehistoric  times, 
but  has  not  found  a  proper  description  nor  appreciation  until  perhaps 
within  the  past  century.  It  occurs  in  so-called  traumatic  and  idiopathic 
form — which  latter  simply  means  that  the  site  of  infection  is  not  dis- 
covered— and  also  in  a  virulent  and  contagious  type,  which  lead&  to  the 
appearance  of  a  large  number  of  cases  over  a  widespread  area  of  terri- 
tory ;  in  other  words,  it  often  appears  in  the  epidemic  form.  On  account 
of  the  characteristic  reddening  of  the  skin  it  goes  by  the  suggestive  name 
of  the  rose  among  the  Grerman  laity.  It  may  assume  the  type  of  an 
infectious  dermatitis,  subsiding  without  suppuration,  or  a  similar  lesion 
of  exposed  mucous  membrane  may  be  noted,  or,  occasionally,  its  viru- 
lence seeming  greater,  its  lesions  are  met  with  in  more  deeply-seated 
parts,  accompanied  by  suppuration  or  even  gangrene,  and  it  is  then 
spoken  of  as  of  the  phlegmonous  type.  In  a  small  proportion  of  cases 
the  infectious  organism  appears  to  be  transported  from  one  part  of  the 
body  to  another,  and  thus  we  have  metastatic  expressions  of  tnis  disease. 
The  most  common  expressions  of  this  are  seen  in  erysipelatous  meningitis 
after  erysipelas  of  the  face  or  scalp,  and  erysipelatous  peritonitis  after 
the  disease  has  manifested  itself  on  the  truncal  surface.  It  is  of  a  t\'pe 
which  makes  itself  almost  interchangeable  with  puerperal  fever ;  an^  in 
time  past,  when  epidemics  of  erysipelas  have  involved  certain  states  or 
areas,  it  has  been  noted  also  that  nearly  every  obstetric  case  developed 
puerperal  septicaemia. 

Etiology. — There  is  more  than  passing  interest  connected  with  this 
last  statement.  It  is  now  definitely  established  that  the  infectious  oi^n- 
ism  is  a  streptococcus  which  is  most  strongly  allied  to,  if  not  identical 
with,  the  streptococcus  pyogenes,  the  ordinary  pyogenic  organism  of 
this  form. 

This  is  hardly  the  place  to  discuss  the  minute  questions  of  their  identity  or 
differences.  It  is  proper  to  state,  however,  that  most  forms  of  puerperal  septicsemia 
are  due  to  one  or  the  other  of  these  streptococci,  and  if  they  are  essentially  identi- 
cal, the  interchangeability  of  the  two  diseases  is  thus  easily  explained.  The  epi- 
demic features  of  such  cases,  then,  are  no  more  difficult  of  explanation  than  those 
in  any  other  epidemic,  and  the  puerperal  fever  of  these  experiences  is  essentially  a 
puerperal  or  uterine  erysipelas. 

The  sj)ecifie  organism  has  been  separated,  studied,  and  its  r6le  assigned 
unmistakably  by  Fehleisen,  and  the  organism  is  frequently  spoken  of  as 
Fehleisen\'<  coccus.  Preserving  always  its  morphological  characteristics, 
it  a(»tH,  a.s  do  many  other  pjithogenic  organisms,  within  wide  limits  in  viru- 
lence. Cultivated  from  some  cases,  it  swircely  seems  infectious,  while 
from  others  it  is  violently  and  quickly  fatal. 

The  experimental  evidence  of  the  specificity  of  this  coccus  is  now  complete,  be- 
cauH(»  it  has  been  intentionally  used  in  a  number  of  cases  to  deliberately  provoke 
the  (liscase  in  the  endeavor  to  modify  the  course  of  certain  malignant  tumors.  (See 
Treatment  of  Carcinoma  and  Sarcoma.)     Each  coccus  varies  from  0.3  to  0.4  ft  in 
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diameter,  and  the  oryanii^ms  collect  in  chains,  as  do  other  streptococci. 
organ idnid  divide  by  fission  and  are  readily  stained. 


The 
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Slreptococcuft  erysiiK'Jiitis:  stftlon  of  akin 
showini?  invaskm  by  ctK'i'i ;  X  5<W  (Flilnkel 
and  rfeityer). 


Pathology.— The  diseuso  inanifest 
md  /t/ittphalic  routers.  So  long  iis  it 
fieial  tissues,  we  have  the  general 
appearance  of  an  acute  dermatitis. 
When  it  migrates  deeix^r,  it  nearly 
always  lead.^  to  suppnmtion,  which 
is  another  ivason  for  tli inking  that 
tile  >;trei»tiK'iK*ei  of  eiTsi]M'las  and 
of  j)ns-pr<rt]neti<jn  are  the  same.  In 
the  atleeted  and  in  fee  ted  area  the 
minute  lymphatics  will  he  found 
crowded  with  the  cocci,  which  are 
seen  much  less  oftoii  in  the  small 
blcMxl- vessels ;  also  in  tlie  tissues 
bf^'ond  the  apjnirently  infected  area 
they  may  he  fftiind  disjR'rsed  less 
freely.  The  haeterial  netivity  seems 
most  active  along  the  advancing 
border  of  the  siqwrfieial  k^sion. 
Here  tlie  phenomena  of  hyjK^ifeniia 
and  pliago(*ytosis  are  mi>st  active. 
Even  in  tlie  vesicles  that  are  characteristic  of  the  dii^ise  the  org;inism8 
may  be  found. 

All  the  dm-harf/es  from  this  region  are  uiftTtloujij  often  in  the  highest 
possible  degrtn*,  and  extreme  i-aution  should  on  this  aeeonnt  he  <ihserv(Nl 
m  any  operation,  even  in  drf^^sing  such  eases.  A  linger  prieketl  by 
a  pin  from  a  dn\ssing  uvay  subject  the  individual  to  loss  of  life.  The 
drcMslngs  containing  the  discharges  shoidd  be  promptly  bunad  imme- 
diAtely  ujxjn  their  removaL 

The  most  fref|uent  |>ath  of  infection  is  through  some  w^ound,  and  so 
thoroughly  recognized  is  this  fact  that  it  is  nf)W  a  duty  tipon  tirst  iTcog- 
nition  of  a  cas<'  of  erysi|x*las  to  sejKirate^  it  from  nil  snrgieal  eases,  or,  if 
the  erysipehitons  jKitient  cannot  be  isolated,  to  remove  from  his  prox- 
imity all  other  wounded  individuals. 

Infection  throiijrh  the  resjuratory  or  alimcritjiry  tract-*  is  always  theoretically 
possible,  and  it  in  quite  certain  thiit  the  nose  itnd  pharynx  are  the  port  of  pritry  tor 
the  germs  in  at  lea.Ht  a  certain  lunnber  of  cases  of  so-called  w|ifmtaneoai*  hi  rial 
erysipelas*  In  other  words,  it  is  not  likely  that  the  disease  can  ever  ap|U:*ar  with- 
out awime  surface  lesion  which  permits  infection;  hut  this  surface  le^^ion  is  often 
concealed,  or  may  even  he  healed  before  carefni  inspection  is  pennitted,  s<»  Oiai 
it  ia  by  no  means  always  easy  to  trace  infection.  Vaccination  is  a  little  operation 
which  is  fretjuently  follow(*d  by  infection  of  this  character.  On  the  absolutely 
unbroken  surface  of  the  normally  healthy  individual  it  is  not  likely  that  infection 
would  r>ccur.  En/npeh*  of  thf*  new-born  is  Hini[)ly  another  expression  of  the  same 
dii9eaj«e,  infection  bemp  permitted  throUjK^h  the  umbilica!  cord  or  tlirnug:h  contain- 
tnftted  discharfres  which  may  have  entered  tlie  nttse,  tnnuth.eyes,  etc.  during  the  pro- 
ceat  of  parturition.  It  differs  in  no  other  seii'^e  from  the  other  ca^es,  is  due  to  ijjno- 
ra  n  ce  o  r  n  eg  I  ec  t  i  n  m  o>*t  i  n  s  ta  n  ces ,  an  d  i  s  v  e  ry  J  a  ta  L  A I  co  hoi  ism,  sen  rvy ,  exh  anst  i  on , 
etc*  are  conditions  which  seem  to  predispose  toward  i»ifection.  It  is  knuwji  that 
certain  individuals  are  liable  to  atmoat  atintiid  rt'curreiire  of  the  disease.  This  is 
hardlv  to  be  explained  on  any  known  basis,  tlutugh  it  has  been  suggested  that  their 
lyiDpb-S}>aces  are  larger  than  is  normal. 
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The  erysipelas  which  evidently  follows  injury,  however  slight,  is  always  spoken 
of  as  traumatic.  The  term  "  idiopathic  "  or  "  spontaneous  "  should  be  restricted 
to  those  cases  in  which  the  path  of  infection  is  not  discovered,  and  should  be 
accepted  then  as  simply  an  expression  of  ignorance  in  this  regard. 

Symptoms. — With  the  exception  of  the  local  appearances,  they  are 
essentially  the  same  in  both  of  the  above-mentioned  forms.  The  most 
characteristic  feature  of  the  disease  is  the  dermatitis  with  its  peculiar 
roseate  hue,  which  it  is  impossible  to  describe  in  words.  In  tint  it  dif- 
fers but  very  little  from  that  noted  in  certain  cases  of  erythema.  It  is, 
however,  accompanied  by  an  infiltration  of  the  structures  of  the  skin, 
so  that  the  area  which  is  reddened  is  at  the  same  time  elevated  above 
the  surrounding  surface.  Its  edges  are  often  irregular.  As  exu- 
date takes  the  place  of  blood  in  the  tissues,  the  red  tint  merges  into  a 
yellow.  At  this  same  time  there  is  more  induration  of  the  skin  and 
more  tendency  to  pit  on  pressure.  Vesication  of  this  involved  area  is 
now  freauent,  the  vesicles  often  coalescing  and  forming  large  blebs  and 
bullse,  wnich  fill  with  serum  that  may,  later,  become  discolored  or  puru- 
lent. When  exposed  to  the  air,  unless  the  tissues  become  gangrenous, 
this  serum  usually  evaporates  and  forms  scabs.  This  disturbance  of 
the  skin  is  always  followed  after  a  number  of  days  by  desquamation. 
This  infectious  aermatitis  shows  a  constant  tendency  to  spread  in  all 
directions.  Its  most  characteristic  appearances  are  limited  to  the  margin 
of  the  enlarging  zone,  while  at  the  same  time  in  its  centre  there  may 
be  evidences  of  recession  of  the  disease.  If  it  commence  in  the  neigh- 
borhood of  a  wound,  it  will  probably  spread  in  all  directions  from  it 
Beginning  in  the  face,  it  spreads  upward  usually ;  in  the  trunk,  in  all 
directions ;  while  if  on  the  extremities  it  tends  to  migrate  toward  the 
trunk.  Wandering  erysipelas  is  a  term  often  appliea  to  these  phe- 
nomena. The  metastatic  expressions  of  the  disease  have  been  already 
alluded  to. 

When  this  infection  attacks  a  recent  wound  the  local  appearances  are 
not  essentially  distinct  from  those  already  spoken  of  under  Septicaemia. 
The  wound-margins  separate  to  a  greater  or  less  extent,  the  surfaces 
slough,  and  a  very  characteristic  sero-purulent  discharge  occurs.  Gran- 
ulating surfaces  usually  become  glazed — often  covered  with  a  membrane 
resembling  that  of  diphtheria ;  deep  sloughs  may  occur,  undermining  of 
wound-edges,  even  hemorrhages,  from  destruction  of  vessel-walls.  In 
rather  rare  instances,  however,  under  the  influence  of  the  microbic  stim- 
ulation granulations  proceed  even  faster  than  normal. 

Whether,  now,  the  disease  proceed  from  an  evident  injury  or  not,  the 
constitutional  symptoms  vary  but  little.  There  is  usually  a  period  of 
malaise  with  nausea,  followed  by  evident  alimentary  disturbance,  coating 
of  the  tongue,  elevation  of  temperature ,  sometimes  with,  sometimes  with- 
out, occurrence  of  chill.  Within  a  short  time  complaint  of  pain  or 
unpleasant  sensation  will  lead  to  examination  of  the  area  involvea,  when 
the  above  symptoms  >vill  be  noted  along  with  evidences  of  lymphanffiiis 
and  enlargement  of  lymph-nodes.  When  chill  occurs  it  is  very  promptly 
followed  by  pyrexia.  Temperature  fluctuates  according  to  no  known 
principles,  with  a  tendency  to  assume  the  remittent  type.  When  tlie 
disease  subsides  sj^ontaneously,  it  is  by  a  gradual  process  of  betterment, 
with  gradual  subsidence  of  temjxirature.     In  other  instances  the  consti- 
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tutional  symptoms  assume  more  or  less  of  the  aepticcemic  or  typhoid  type, 
and  it  is  easily  appreciated  that  the  patient's  condition  is  practically  one 
of  mild  septicaemia,  which  often  becomes  serious,  sometimes  even  fatal. 

When,  now,  the  disease  assumes  the  phlegmonous  type,  the  constitu- 
tional symptoms  become  more  and  more  typhoidal  and  septicaemia 
becomes  most  pronounced.  Locally,  exudation  goes  on  to  the  point 
of  threatening,  even  of  actual  gangrene,  unless  tension  be  relieved  by 
incisions.  Pain  is  usually  intense,  partly  because  of  confined  exu- 
dates beneath  unresisting  structures.  More  or  less  rapidly  the  local  and 
constitutional  signs  of  pus-formation  are  noted,  and  unless  these  be 
observed  and  acted  upon  early  we  will  have  not  only  suppuration,  but 
more  or  less  actual  gangrene,  so  that  not  only  pus,  but  sloughs  of  tissue, 
will  be  discharged  through  the  incision,  or  will,  when  this  be  delayed, 
make  their  escape  by  death  of  overlying  textures. 

Everywhere  it  seems  to  be  the  cellular  tissue  which  becomes  most  easily  in Yolved 
in  the  erysipelatous  conflagration.  Accordingly,  muscles  are  separated  from  each 
other,  and  oones  may  be  laid  so  bare  as  to  lead  to  subsequent  necrosis.  When 
joint-surfaces  are  first  exposed  we  usually  get  a  prompt  invasion  of  joint-cavities 
and  sometimes  extensive  destruction,  which  compromises  not  only  the  joint  itself, 
but  the  individual's  life.  Under  these  circumstances  he  does  well  if  ne  escapes 
with  ankylosis.  In  these  cases  we  get  perhaps  our  best  expressions  of  so-called 
purulent  infiltration  and  burrowing  of  pus.  Large  areas  of  skin  may  in  this  wav 
De  separated,  to  subsequently  slough.  There  is  now  no  tissue  in  the  body  which 
is  exempt  from  destructive  attacks  of  this  character.  Excellent  examples  of  phleg- 
monous erysipelas  are  seen  in  dissecting  wounds  of  the  fingers  and  hands  and  those 
§  reduced  by  instruments  in  butcher's  shops.  A  trifling  prick  or  abrasion  in  the 
issecting-room  may  lead  to  most  rapid  involvement,  more  or  less  destruction  and 
loss  of  function,  and  suffering  which  can  scarcely  be  told  in  words.  Pain  in  these 
cases  is  due  to  excess  of  exudation  and  tension.  It  is  well  that  one  familiarize 
himself  thoroughly  with  the  course  of  tendon-sheaths  and  bursse,  about  the  hands 
and  fingers  especially,  in  order  that  he  may  appreciate  the  direction  in  which  pus 
is  most  likely  to  travel. 

In  those  parte  where  tissues  are  loose,  in  either  form  of  erj^sipclas,  exudation 
may  be  so  copious  as  to  be  di«fip:uring,  if  not  dangerous.  Thus,  the  eyelids  become 
so  infiltrated  that  it  is  impossible  to  open  them,  and  the  nostrils  are  more  or  less 
occluded  ;  the  ears  also  show  marked  tumefaction  ;  while  about  the  external  gen- 
itals especially  the  puffing  of  tissues  is  most  distinctive.  Here,  too,  gangrene  per- 
hai>s  most  often  threatens,  and  here  it  is  necessary  to  make  incisions  early  to  avoid 
dangerous  tension. 

In  all  phlegmonous  cases  there  is  practically  coincidence  of  septi- 
caemia, already  described,  and  of  the  local  a[)pea ranees  above  noted. 
In  pro{X)rtion  to  the  extent  of  the  lesion  in  these  j)hlegmonous  cases, 
and  failure  to  afford  relief,  will  be  the  opportunity  for  septic  intoxica- 
tion. 

Even  the  mucous  membrane  does  not  always  escape,  and  in  the  nose,  the 
pharynx  particularly,  but  even  in  the  vagina  and  rectum,  a  distinctive  erysipe- 
latous lesion  mav  be  met  with.  The  disease  may  travel  from  the  pharynx  through 
the  nose  to  involve  the  face,  or  through  the  Eustachian  tube  to  the  ear  and  thence 
to  the  scalp,  or  vice  vend.  Enjsipelntoua  Uiri/nriitis  is  most  to  be  feared  on  account 
of  (edema  of  the  glottis,  which  would  be  quickly  fatal  unless  promptly  overcome 
by  intubation  or  tracheotomy.  An  infectious  exudation  into  the  lungs  is  also 
known  following  erysipehis,  and  has  been  considered  an  erysipe/afous  pnmmonia. 
The  cellular  tissue  of  tne  orbits  may  also  be  involved,  in  which  case  we  will  have 
abscesses  which  should  be  opened  early  ;  while,  again,  the  parotid  and  other  salivary 
glands  may  become  involved,  usually  in  suppuration. 

Many  cases  are  accompanied  by  much  gastric  irritation^  which  it  is 
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diflSciilt  always  to  explain.  Ulcers  are  sometimes  found  in  the  intes- 
tiuesy  as  after  burns.  These  usually  give  rise  to  bloody  diarrhoea.  The 
cerebral  symptoms  may  be  simply  those  of  delirium  from  irritation  or 
of  meningitis  from  infection.  Strange  phenomena  have  followed  the 
disease  in  certain  instances — cessation  of  neuralgic  and  of  vague  unex- 
plainable  pain^  improvement  in  deranged  mental  condition,  spontaneous 
disappearance  of  tumors,  etc.  Advantage  has  been  taken  of  this  last  in 
the  treatment  of  these  cases.     (See  Cancer.) 

In  time  past  the  supervention  of  so-called  rheumcUaid  complications  daring 
erysipelas  has  been  noted  by  various  clinicians,  and  the  ooinciaence  of  erynpeku 
and  arthritia  has  been  long  recognized.  That  which  previous  observers  nave 
spoken  of  as  complications  of  rheumatism  and  gout,  or  as  arthritic  ervsipelas  or 
suppressed  gout,  etc.,  must  be  explained  by  the  fact,  already  stated,  of  the  liability 
to  involvement  of  the  synovial  membranes  underlying  superficial  areas  already 
involved  in  the  infectious  process.  Cardiac  lesions,  especially  endocardUiSy  are  also 
among  other  complications.  Joint-complications  may  be  also  purely  metastatic, 
the  fresh  lesion  to  be  explained  after  the  same  manner  as  the  metastatic  abscess  of 

Eysemia.    Thus,  of  130  soldiers  in  hospitals  suffering  from  gunshot  fractures,  who 
ad  been  seized  with  erysipelas,  pus  was  found  in  the  interior  of  joints  at  least  5 
times.    In  each  case  there  was  also  superficial  redness. 

It  is  quite  likely  that  some  of  the  worst  forms  of  phlegmonous  ery- 
sipelas are  due  to  mixed  infection.  It  is  known,  for  instance,  that  to 
inject  the  bacillus  prodigiosus  together  with  the  streptococcus  of  ery- 
sipelas will  greatly  enhance  the  ^^rulence  of  the  latter,  so  that  reac- 
tion may  proceed  even  to  gangrene. 

Post-mortem  Appearances. — These  are  not  distinctive,  but  are  a 
combination  of  local  evidences  of  suppuration  and  gangrene,  with  the 
deterioration  of  the  blood,  the  softening  of  the  spleen,  etc.,  which  are 
characteristic  of  septic  poisoning.  Only  in  the  skin,  and  then  under 
microscopic  examination,  can  any  distinctive  pathognomonic  appearance 
be  made  out.  This  will  consist  of  the  crowding  of  the  lymphatic  vessels 
and  connective-tissue  spaces  with  cocci,  in  the  evidences  of  rapid  cell- 
proliferation,  in  the  quantity  of  exudate,  in  vesication,  sloughs,  etc. 

Diagnosis. — Diagnosis  of  erysipelas  has  mainly  to  be  made  from 
various  forms  of  erythema,  from  certain  drug-eruptions,  and  perhaps 
from  other  forms  of  septic  infection  which  do  not  assume  the  clinical 
type  of  erysipelas.  The  gastric  symptoms  of  this  disease  are  some- 
times produced  by  certain  poisonous  foods  or  the  distress  which  is  pro- 
duced by  medicines,  such  as  quinine,  aiitipyrine,  etc. 

In  nearly  all  the  reflex  eruptions  proceeding  from  alimentary  disturbances 
there  will  be  such  generalization  of  the  erythema  as  to  permit  avoiaance  of  error. 
Few,  if  any,  of  these  troubles  commence  with  the  chill  which  often  marks  the 
onset  of  erysipelas.  The  appearance  of  the  specific  eruption  is  always  distinctive, 
even  pathognomonic.  The  irregular  and  advancing  outline,  the  elevation  of  the 
involved  surface,  the  peculiar  tint,  can  scarcely  be  simulated  by  any  other  condition. 
Moreover,  if  watched  for  a  few  hours,  vesication,  or  even  formation  of  large  bulls, 
may  be  noticed,  along  with  marked  tendency  to  cedema  of  loose  tissues,  like  the 
eyelids,  etc. ;  coupled  with  this,  the  ordinary  evidences  of  lymphatic  involvement 
— lymphangitis,  enlargement  of  nodes,  etc. — which  are  never  simulated  in  non- 
specific diseases. 

Prognosis. — The  majority  of  instances  of  idiopathic  erysipelas  run 
a  certain  limited  course,  although  the  eruption  may  spread  to  almost  any 
distance  from  the  body.  When  the  disease  attacks  surgical  cases,  and 
especially  when  it  involves  wound-areas,  the  prognosis  is  not  so  good. 
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When,  too,  the  disease  assumes  an  epidemic  type,  and  involves  indis- 
criminately cases  of  all  kinds,  it  will  be  found  to  have  a  virulence  that 
may  make  it  a  most  serious  affair.  In  proportion  to  the  extent  to  which 
it  assumes  the  phlegmonous  type  it  will  be  found  locally,  if  not  gen- 
erally, destructive.  The  ordinary  case  of  facial  erysipelas  will  get  well 
with  almost  any  treatment  or  perhaps  with  little  or  none.  Nevertheless, 
unexpectedly,  meningitis  may  develop,  and  even  a  mild  case  is  to  be 
treated  with  care  and  caution,  as  though  one  feared  disaster. 

Treatment. — Danger  comes  from  two  sources — namely,  from  septic 

intoxication  and  local  phlegmons  or  gangrenous  destruction.     Each  is, 

therefore,  to  be  combated  so  far  as  possible.     Treatment,  first  of  all, 

should  consist  of  isolation — this  rather  for  the  benefit  of  others  than  for 

•  that  of  the  patient  himself. 

Especially  from  all  other  surgical  and  puerperal  cases  should  the  patient  with 
erysipelas  be  completely  isolated.  So  far  as  possible,  he  should  be  cared  for  by 
those  who  do  not  have  to  do  with  other  surgical  cases.  Scrupulous  care  and  atten- 
tion should  be  given  that  no  contagion  may  be  conveyed  from  hands,  clothing, 
instruments,  dressings,  or  by  any  other  means.  All  well-regulated  large  hospitab 
are  provided  with  separate  wards  for  reception  of  such  cases,  and  in  many  of  them 
the  professional  attendants  as  well  as  the  medical  men  are  kept  entirely  distinct. 
If  one  must  treat  these  and  other  cases  as  well,  he  should  see  the  non-specific 
cases  first,  and  then  proceed  to  the  erysipelas  patients ;  after  which  he  shoula  most 
carefully  disinfect  his  hands  and  everything  that  may  have  come  in  contact  with 
them. 

Rather  in  opposition  to  views  held  a  number  of  years  ago,  it  must 
be  stated  that  there  is  no  specific  internal  treatment  for  this  disease.  The 
tincture  of  iron,  for  example,  which  was  long  vaunted  as  such,  has 
proved  utterly  unsatisfactory,  and  is  of  benefit  only  as  a  supporting 
measure  in  a  limited  class  of  cases.  In  general  it  finds  but  little  field 
of  usefulness  in  this  or  in  any  acute  surgical  disease.  CoiistUutional 
measures  should  be  emj)l(>yed — first,  for  the  purpose  of  maintaining 
free  excretion  by  bowels  and  kidneys ;  second,  for  the  purpose  of  nup^ 
portinc/  and  maintaining  strength  ;  thirdly,  for  tonic  and,  more  import- 
ant still,  lively  stimulant  measures  to  certain  thoroughly  prostrated  and 
debilitated  patients ;  and,  fourth,  for  the  purpose,  so  far  as  may  be,  of 
combating  intestinal  sepsis  or  intoxication  from  any  other  source.  The 
robust  j>atients  with  this  disease  need  no  particular  toni(»,  but  these  are 
the  jxitients  whom  it  less  often  attacks.  The  aged,  the  enfeebled,  the 
dissipated,  the  prostrated  individuals,  and  the  confirmed  alcoholics  are 
those  who  need  vigorous  stimulation,  partly  by  alcohol  and  quinine, 
partly  by  strychnia,  preferably  given  hyp(Klcrmically,  and  by  the  other 
diffusible  stimulants  by  which  j>erhaps  alone  they  may  be  kept  alive. 
Pilocarpine,  given  subcutaneously  and  pushed  to  the  physiological  limit, 
has  been  highly  praised  by  some.  If,  along  with  prostration,  there  occur 
restlessness  and  delirium,  then  anixlynes  and  hypnotics  arc  most  ser- 
viceable, and  should  be  administered  to  meet  the  indication — morj)hia 
hyp)(lermically  and  any  of  the  agents  which  pHxluce  sleep  arc  now  most 
serviceable.  Finally,  if  there  be  any  drug  whicli  can  be  administered 
in  doses  sufficient  to  saturate  the  system  with  an  antise])tic  which  shall 
at  tlie  same  time  not  prove  fatal  because  of  toxicity,  this  is  the  ideal 
medicament  for  constitutional  use.  Such  a  drug  is  not  yet  known,  but 
it  will  be  well  in  many  of  tliese  cases  to  give  some  near  approach  to  it 
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internally,  as  by  administering  corrosive  sublimate,  salol,  naphthaline, 
or  something  else  of  this  general  character  in  doses  as  large  as  can  be 
comfortably  tolerated. 

When  patients  become  violent — and  they  sometimes  do  in  the  delirium 
of  this  disease — it  is  not  only  legitimate,  but  absolutely  necessary,  to 
resort  to  mecharricai  restraint — a  strait-jacket,  a  restraining  sheet,  a 
camisole,  etc. 

Nourishment  must  also  be  kept  up  by  the  administration  of  the  easily 
assimilable  and,  if  necessary,  of  premgested  foods  in  sufficient  quantities. 

Locally,  the  number  of  remedies  that  have  been  resorted  to  in  time 
past  is  legion.  In  a  very  mild  case  of  spontaneous  erysipelas — t.  e. 
where  no  infection  can  be  traced — it  will  sometimes  be  enough  to  put 
on  a  simple  soothing  application,  like  the  lead-and-opium  wash  of  our 
forefathers.  It  often  eives  relief  to  a  patient  to  have  the  part  protected 
from  air-contact,  which  may  be  done  by  some  soothing  ointment  or  by 
dusting  the  part  with  some  powder,  such  as  oleates  of  bismuth  sub- 
nitrate,  zinc  oxide,  etc.,  these  being  rubbed  up  with  powdered  starch 
if  necessary.  Again,  it  gives  relief  to  protect  by  a  film  of  rubber  tissue 
or  of  oiled  silk. 

Even  before  the  distinctively  bacterial  origin  of  the  disease  was  gen- 
erally accepted  it  had  been  suggested  to  use  antiseptic  applicationSy  either 
in  watery  solution  or  combinea  with  oil  or  some  unguent ;  and  to-day, 
now  that  the  infectious  character  of  the  disease  is  so  completely  estab- 
lished, this  remains  the  ideal  method  of  local  treatment,  the  difficulty 
being  only  to  find  that  which  shall  be  efficacious  as  an  antiseptic,  yet  not 
injurious  in  other  ways.  Compresses  wrung  out  of  solutions  of  various 
antiseptics  are  often  serviceable.  Of  all  the  numerous  applications  which 
I  have  ever  tried,  however,  I  have  found  nothing  which  has  given  the 
universal  satisfaction  afforded  by  the  following  prescription  or  somethine 
equivalent  to  it :  Resorcin  (or  naphthaline),  5 ;  ichthyol,  5 ;  mercurial 
ointment,  40 ;  lanolin,  50.  The  proportions  of  these  ingredients  may  be 
varied,  and  I  often  increase  the  amount  of  ichthyol,  especially  when  the 
skin  to  which  it  is  to  be  applied  is  not  too  tender.  The  affected  parts 
are  anointed  with  this,  and  then  covered  with  oiled  silk  or  some  imper- 
meable material,  simply  to  prevent  its  absorption  by  the  dressings ;  the 
rirts  are  then  enveloped  in  a  light  dressing  and  bandaged.  Whenever 
have  to  deal  with  local  evidences  of  septic  infection,  I  use  an  ointment 
essentially  the  same  as  this,  and  have  learned  to  count  on  it  with  more 
reliance  than  anything  that  I  have  ever  resorted  to.  As  the  disease 
becomes  mitigated  the  ointment  can,  if  desirable,  be  reduced  with  simple 
lard,  and  may  be  discontinued  when  local  signs  have  disappeared. 

Treatment  of  threatening  phJegmon,  or  that  which  is  from  the  out- 
set phlegmonous  erysipelas,  must  be  much  more  radical,  and  consists 
primarily  of  free  incision  down  to  the  depth  of  the  deepest  tissues 
involved.  For  instance,  in  treating  dissecting  and  other  septic  wounds 
of  the  fingers,  this  means  incision  down  to  the  tendon-sheaths,  often 
do\vn  to  the  bone  itself.  Unpleasant  as  this  may  be,  possibly  even 
crippling,  it  is  only  by  such  raaical  measures,  early  put  into  effect,  that 
still  worse  disaster  may  be  avoided. 

If,  for  instance,  the  finger  which  is  involved  in  a  dissecting  wound  and  is  exqui- 
sitely tender  and  painful,  with  increasing  general  septic  symptoms^  be  thus  early 
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incised,  it  may  be  saved  to  usefulness.  If  incision  be  delayed,  there  will  in  all 
probability  be  sloughing  and  gangrene  of  tendons,  stiffening  of  the  finder,  per- 
naps  extensive  phlegmonous  processes  extending  up  the  arm,  axillary  abscesses, 
and  possibly  even  loss  of  life.  So,  too,  all  wounils  which  show  evidence  of  infec- 
tion must  be  freely  opened,  perhaps  further  incised,  sloughs  cut  away,  foul  tissue 
washed,  if  necessary  scrapea  away,  and  at  every  point  between  the  wound  and  the 
centres  where  phlegmon  threatens  nree  incision  should  be  made,  not  necessarily  with 
the  view  of  avoiding  local  infection,  but  of  at  least  avoiding  gangrenous  destruc- 
tion by  inflammatory  distension.  When  these  measures  are  promptly  adopted, 
limbs  and  often  life  itself  can  be  saved  which  would  otherwise  be  inevitably  lost. 
The  incisions  may  be  regulated  by  anatomical  considerations,  nothing  yielding  in 
importance  to  their  necessity  save  location  of  large  vessels  and  nerve-trunks,  while 
for  the  purpose  of  doing  the  work  thoroughly  it  is  usually  advisable  to  give  a 
general  anaesthetic. 

THE   RELATIONS  OP   ERYSIPELAS  TO   CELLULITIS,   ETC. 

Were  it  possible,  I  would  like  here  to  make  an  abrupt  distinction 
between  that  which  has  been  known  in  time  past  as  cellulitis  and  the 
erysipelas  already  described.  Neither  clinically,  however,  nor  bacterio- 
logically  can  such  distinctions  be  maintained,  and  I  hold  it  futile  to 
endeavor  to  continue  them.  There  can  be  no  such  disease  as  erysipe- 
las ^  cdluliiisj  nor  anything  similar  which  is  not  distinctly  an  infection ; 
and  if  there  exist  any  differences  between  them,  they  obtain  rather  in 
the  port  of  entry  or  path  of  infection,  or  the  character  of  the  same — 
t.  e.  whether  streptococcus  or  staphylococcus.  In  superficial  tissues — 
e.  g.  palm  of  the  hand — or  in  the  deeper  parts  of  the  body — e.  g,  in  the 
pelvic  cellular  tissue — infections  are  eaually  likely  to  occur.  These  go 
on  always  to  the  point  of  copious  exudation,  and  almost  always  to  the 
pmnt  of  suppuration.  When  this  is  superficial,  it  is  nearly  invariably 
recognized  and  the  pus  evacuated.  In  tne  pelvis,  however,  it  often  goes 
so  long  unrecognized  that  collections  of  pus  become  encapsulated,  and 
finally  altered,  by  processes  already  alluded  to,  which  consume  a  con- 
siderable length  01  time. 

Pus,  when  evacuated  from  such  sources,  proves  sometimes  a  pure  culture  of  a 
distinct  organism,  at  other  times  a  mixed  infection.  Whether  this  infection 
shall  assume  a  fulminating  type  with  rapid  and  disastrous  production  ofi 
abscess,  or  whether  the  whole  course  of  the  disease  shall  be  slower,  may  depend 
les*s  on  location  than  on  individual  characteristics  and  resistance,  as  well  as  on 
the  varying  virulence  of  the  infecting  organisms.  But  I  think  it  high  time  that  all 
the  older  distinctions  be  dropped,  and  that  all  these  forms  of  disease  be  regarded 
as  infections  varying  but  little  one  from  another — all  to  be  treated,  so  far  as  possi- 
ble, on  the  same  general  principles,  with  the  invariable  rule,  already  laid  down, 
that  pus  left  alone  and  unattacked  will  do  more  harm  than  will  the  surgeon's 
in.struments  if  judiciously  used.  It  is  on  this  principle  that  even  such  formidable 
procedures  as  hysterectomy  and  cleaning  out  the  female  pelvic  organs  is  now 
a  recognized  and  most  valuable  measure  in  cases  of  pelvic  abscess  from  pelvic 
cellulitis. 

Erysipeloid. 

This,  by  some  writers,  is  described  under  a  separate  heading,  and  is  a  term 
applied  to  a  wandering  erythema  met  with  mostly  upon  the  hands  of  those  who 
handle  dead  animal  tissues,  such  as  butchers,  tanners,  oyster-openers,  etc.  It  is 
certainly  due  to  some  infectious  substance,  its  exact  character  not  yet  determined. 
There  is  infiltration  of  the  skin  with  a  reddish  discoloration,  itching,  local  discom- 
fort, etc.,  but  without  fever,  the  local  lesion  spreading  slowly  and  seldom  above 
the  wrists.  In  its  course  it  is  obstinate  and  resistant  to  treatment.  Rosen  bach 
and  Cordua  claim  to  have  produced  this  discjise  by  inoculation  of  a  coccus  growing 
much  like  cladothrix  dichotoma. 

Such  a  condition  as  this  would  best  be  treated  by  the  resorcin-ichthyol  oint- 
ment whose  formula  has  already  been  given. 


CHAPTER    VIIL 

SURGICAL  DISEASES  COMMON  TO  MAN  AND  THE  DOMESTIC 

ANIMALS. 

By  Roswell  Park,  M.  D. 


Tetanus. — Synonyms:  Trismus,  Lockjaw. 

Tetanus  is  an  acute  infectious  disease,  at  present  of  infrequent  occur- 
rence, invariably  of  microbic  originy  characterized  by  more  or  less  tonic 
musder-^pasm  with  clonic  exacerbations,  which,  for  the  most  part,  occurs 
first  in  the  muscles  of  the  jaw  and. neck,  involving  progressively,  in 
fatal  cases,  nearly  the  entire  musculature  of  the  body.  Certain  races  of 
people  seem  predisposed,  and  in  certain  climates  and  geographical  areas 
the  disease  is  exceedingly  prevalent.  Negroes,  Hindoos,  and  many  of 
the  South  Sea  Islanders  show  a  peculiar  racial  predisposition,  and,  in  a 
general  way,  inhabitants  of  warm  countries  are  less  resistant.  This'is 
shown  partly  by  the  fact  that  in  various  European  wars  the  Italians  and 
French  have  suffered  more  than  the  soldiers  of  more  northern  climes. 
Tetiinus  is  by  no  means  confined  to  adult  life,  since  infants  are  far  from 
exempt,  and  in  the  tropics  the  trismus  of  the  new-bom  is  the  cause  of  a 
high  mortality-rate.  In  Jamaica  one-fourth  of  the  new-born  negroes 
succumb  within  eight  days  after  birth,  and  in  various  other  hot  countries 
the  proportion  is  at  times  equally  great.  One  plantation-o\nier  states 
that  fully  three-fourths  of  the  colored  children  bom  upon  his  plantation 
succumbed  to  the  disease.  The  peculiar  reason  for  this  infection  will 
appear  a  little  later  when  speaking  of  tetanus  neonatorum.  Men  seem 
more  commonly  affected  than  women,  probably  because  of  their  occupa- 
tions, by  which  they  are  more  exposed.  Military  surgeons  have  had  to 
contend  with  the  disease  in  its  most  frightful  form,  and  it  has  been  noted 
that  soldiers  when  worn  out  by  fatigue  or  suffering  from  the  disaster  of 
defeat  seemed  more  liable  to  the  disease.  In  1813  the  English  soldiers 
in  Spain  suffered  from  tetanus  in  the  proportion  of  1  case  to  80  wounded 
men.  In  the  East  Indies,  in  1782,  this  proportion  was  doubled.  Quick 
variations  of  heat  and  cold,  such  as  warm  aays  and  cold  nights,  coupled 
with  the  other  exposures  incidental  to  military  life,  seem  to  exert  a  great 
effect.  Curiously  enough,  the  wounded  in  many  campaigns  who  nave 
been  cared  for  in  churches  have  suffered  more  from  the  disease  than  those 
cared  for  in  any  other  way.  Tetanus,  however,  is  by  no  means  neces- 
sarily confined  to  any  one  clime  or  race,  but  may  be  met  with  anywhere, 
at  any  time,  providing  only  that  infection  have  occurred.  A  celebrated 
Belgian  surgeon  was  unfortunate  enough  to  lose  by  tetanus  10  cases  of 
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major  o|>emtions  before  hr  doteniiiiK'tl  that  the  source  of  tho  infection 
pertained  to  hi.s  haemostatic  forceps.  80  scK>a  as  the^^  were  thoroughly 
sterilized  by  hciit  he  Imd  no  further  iindefi^imijh*  complications.  If  the 
disea^ic  t^uu  Ix*  j?o  eon%*eye(l  Ivy  the  instruments  of  a  careful  surgeon,  how 
mnch  more  so  l>y  the  dirty  .scissors  of  a  c^UTless  midwife,  etc.! 

It  is  true,  also,  that  tlie  jKiimlar  iioIiqiih  t>f  the  hiity  eoiirerniiig  the  liability  to 
tetanu.s  after  certain  ihnim  of  injury  is  not  ill-fminded.  ^^niall  ragi^vd  woundsi  of 
the  band«  and  feet  are  those  which  ordinarily  reeeive  little  or  no  atteDtion,  and 
are  a  in  on  ^  thot*e  most  likely  Oi  be  followed  by  thij*  disea^**e.  The  totj  jmiftl^  which, 
a  few  year?  hj?o,  \\i\s  r*nch  x\  prevalent  and  widely-sold  ehildrmfji  tuy,  was  gailty  of 
many  a  snialf  laceration  of  the  hand,  dnc  t<»  careless  handiiiig  and  the  jieeuliar 
injury  |in>duci'd  by  the  ex|dosion  of  a  Final  1  eharv:e  of  fulniiuating  powder  in  a 
paper  or  tjther  cap.  It  wa*  not  the  character  of  the  laceration  or  injury  thereby 
produced,  but  thn  fact  that  such  injuries  occnrred  in  the  dirty  liaiids  of  dirty  chif- 
drea,  which  were  most  likely  to  become  infected,  that  ban  eanscd  the  wo-callcd  tutt* 
phtol  trtanua  lo  be  erected  almost  into  the  dijrnity  aia  special  torm  of  this  di^Hease. 
During  tlie  month  of  July  of  1881,  in  Chicag:o  alone,  there  were  over  f>0  deatha 
from  tetanus  amoujr  cliiblrcn  who  had  been  injured  in  this  way  by  these  notorious 
little  toys.     Thi«  led  to  tlieir  sale  being  suppn  Msed  by  law. 

ETinnKiY, — In  time  past  two  tlieorics  have  had  strong  a<lvocate8, 
one  Ixnng  that  vvliieh  winild  aceuunt  for  the  disease  l>y  irritation  of 
nerves — a  nervous  theory  ;  while  llie  secont],tlie  hmnnml,  wmild  explain 
tlie  dise^isc*  by  altenitions  in  the  blofMi.  Ejich  has  had  Its  most  ardent 
defenders,  but  l*oth  liave  now  cipmpletely  yielded  to  the  inv(\stipition8 
fd*  a  few  observers,  anmng;  wlnun   Kitasato  and  Xieolaier  aix^  the  most 

1»roniiiient.       These   ardent   workers 
lave  been   able  to  elenrly  estaljUsh  ^'*^*  -^ 

the  parmith  nature  of  thi^  disease 
and  to  isolate  and  investigate  the 
oi]§!;anii5ms  bv  which  it  is  produced. 
This  was  in' 1885. 

The  bacillus  of  tetanus  in  a  somewhat 
slender  rod-shaped  organism,  with  u  [pecu- 
liar tendency  to  spore-formation  at  one 
end,  which  giveiH  it  a  drumstick  appear- 
and'. It  is  essentially  an  anaert^bie  or- 
ganisriif  and  can  never  be  cultivated  in 
contact  with  the  air.  In  laboratory  experi- 
ments it  is  jjrown  irj  the  dejiths  of  a  mAu\ 
cullure-foedinm  or  else  in  Huids  and  on 
#»urfaces  in  an  atmosphere  of  hydrogen 
gas.  It  is  one  of  the  apparent  contra- 
dictions of  bacteriology  that  this  organism, 
which  can  only  be  grown  a;^  an  anaerobe, 
neverthelefts  abounds  in  earth,  i>articu- 
larly  the  rich  black  loam  which  best  sup- 
pofi^  hixuriant  vegetable  HtV,  and  ttnit  it  practically  inhabits  the  upper  layers  of 
the  soil,  which  wcLM^nntH  f<r>r  tlie  fact  thiit  so  many  contnmi  nations  and  infect  ions 
bave  occurred  fmin  Hiteppin^;  upon  planks  or  boardji  with  nailn  ]irojectin|r,  nr  from 
inirrMluctirin  of  sjjlinters,  or  from  lacerations  cd'  the  hands  and  feet  which  are  so 
often  followed  by  contact  with  t^ucli  materials.  There  is  nothings  about  a  nLsty-nail 
wound  which,  by  itself,  predisposes  to  tetjmUH,  but  the  rusty  nail  upon  which  the 
barefooted  boy  steps  is  either  itself  infected  or  leaves  a  rent  or  wound  which  the 
boy  may  infect  within  the  next  few  moiocnls,  and  which  is  not  likely  to  receive 
the  careful  attention  which  it  ou^bt  to  liavc,  Vernenil  htm  of  late  laid  strt^sn  upon 
the  fact  that  in  localities  where  horsi'H  are  kept  tcliinnK  is  more  prevalent,  and  that 
the  infectious  organism  abounds  in  and  upon  siable-floors,  about  barn-yards,  and 
wherever  the  excretions  of  a  hor?<e  oiay  be  found.     Bacteriologists  are  all  aware 
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that  in  the  intestine  of  herbivorous  animals  the  bacilli  (anaerobic)  of  tetanus  and 
malignant  oedema  are  often  found.  Verneuil  has  further  shown  that  almost  the 
only  instances  of  tetanus  which  occur  on  shipboard  are  upon  those  ships  which 
are  used  for  transportation  of  horses  and  cattle.  His  statements  are  at  least 
interesting,  if  not  absolutely  well  founded.  At  all  events,  tetanus  is  certainly  of 
telluric  origin. 

The  tetanus  bacillus  manifests  other  peculiar  properties,  for  some  of  which  it 
is  most  difficult  to  account.  Upon  susceptible  animals  it  is  violently  infectious, 
but  is  very  rarely  found  at  any  distance  from  the  tissues  in  which  it  has  first  lodged, 
and  it  has  never  been  satisfactorily  demonstrated  far  away  from  them.  In  labora- 
tory investigations  the  period  of  incubation  is  seldom  longer  than  fort;^-eight  hours. 
Another  peculiarity  of  the  organism  is  that  it  generate  certain  poisons  of  most 
active  properties  which  may  be  separated  from  pure  cultures,  by  whose  injection 
the  peculiar  spasms  of  the  disease  itself  may  be  reproduced.  These  have  been 
isolated,  especially  by  Brieger,  who  has  given  to  them  the  names  of  tetanin,  tetano- 
toxin,  spcLsmotoxin,  etc.  Tney  will  be  found  alluded  to  in  the  Appendix  to 
Chapter  VI. 

Tetanus  has  been  spoken  of  as  idiopathic  and  traumatic.  Here, 
again,  the  term  "  idiopathic ''  is  simply  a  confession  of  ignorance,  and 
in  the  light  of  our  positive  knowledge  concerning  the  infectious  charac- 
ter of  the  disease  should  be  abandoned.  It  simply  means  that  the  path 
of  infection  has  not  been  discovered.  Tetanus,  then,  is  essentially  a 
traumatic  disease,  since  it  has  not  been  established  that  infection  can 
occur  upon  unbroken  skin  or  mucous  membrane. 

Tetanus  neo-natorum,  or  tetamis  of  the  new-bom,  a  condition  already 
alluded  to,  is  a  remarkably  fatal  affection,  very  prevalent  among  the 
negro  race,  especially  in  hot  climates.  It  in  no  wise  differs  from  trau- 
matic tetanus,  but  is  such  in  effect,  since  the  infection  in  these  instances 
always  follows  the  division  of  the  umhilical  cord,  which  is  usually  effected 
by  dirty  scissors  in  the  hands  of  a  dirty  midwife,  while  the  thread  with 
which  the  cord  is  tied  is  itself  a  possible  source  of  infection,  as  well  as 
the  rags  which  are  used  to  cover  the  umbilicus  in  the  first  dressing.  It 
is  virtually  always  fatal,  because  of  the  weakness  and  lack  of  resistance 
of  these  little  patients.  It  occurs  usually  Avithin  a  week  after  birth,  if 
at  all.  Tetanus  cephalicus,  called  also  tetanus  hydrophobicus  and  head- 
tetanus,  is  only  a  peculiar  manifestation  of  this  same  affection,  confined 
for  the  most  part  to  the  head  and  usually  following  injuries  to  this 
region.  The  muscle-spasms  are,  for  the  most  part,  confined  to  the 
facial,  pharyngeal,  and  cervical  muscles,  sometimes  extending  to  the 
abdominal.  These  manifestations  may  be  in  some  measure  reproduced 
in  animals  by  inoculating  them  on  the  head  rather  than  upon  the  extrem- 
ities.    It  is  the  least  fatal  form  of  the  disease. 

Symi^oms. — There  is  always  vl  period  of  incubation,  usually  three  or 
four  days,  occasionally  a  week  in  length,  and  rarely  considerably  longer. 

In  mv  own  experience  I  have  seen  the  symptoms  retarded  until  after  complete 
and  absolute  healing  of  the  wound  to  which  they  were  apparently  due ;  and  in  one 
instance,  to  my  positive  knowledge,  there  must  have  been  an  interval  of  six,  pos- 
sibly eight,  weeks  between  the  visible  opportunity  for  infection  and  the  first  mani- 
festations of  the  disease,  which  proved  fatal. 

It  is  generally  held  that  the  longer  the  period  of  incubation  the  more 
hopeful  the  prognosis.  While  for  the  most  part  the  disease  assumes  a 
most  acute  type,  a  chronic  tetanus  is  described  and  occasionally  met  w^ith. 
The  firnt  warninr/  of  the  disease  usually  comes  as  more  or  less  stiffness 
of  the  cervical  and  maxillary  muscles,  which  is  likely  to  be  spoken  of  by 
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the  patient  as  a  "sore  thnmt,'-  iKraitse  of  t!ie  njiisefjuuiit  ilifficuilty  in 
deglutition.  A  cM>m|jliiint  to  this  efleet  should  be  always  i*egiirded  as  a 
warning,  c.spc^ciiilly  if,  on  insjM^rtion,  no  visiblt^  ivajson  for  it  win  he 
ileteet€M|  in  tiie  ]>harvnx.  This  eoninlaitit  is  iisoally  made  in  the  mnni- 
ing  after  an  ordinary  nijy:lit*«  rest.  This  niusele-stilfness  will  he  fulhiwed 
by  inen^asing  fftnit'  aprjKm  in  the  vtUM'le,^  offhejair,  making  it  ihHit^nlt  to 
opt^n  the  month,  while  the  head  und  neek  gnnlnally  beet»nie  stiffened 
and  fixed  by  spisra  of  tlie  eervieal  niuseles.  Tliese  nmseles  may  now 
be  felt  more  or  less  rigidly  contmeted,  us  if  by  voluntiirv  effort,  and  tlie 
condition,  whieli  is  at  tii'st  not  jjiiirifid,  beeijnies  after  some  lioui^  a  siMUX'e 
of  discomfort^  perliaj)s  of  aetual  pain,  to  the  patient.  If,  now,  tbe  disease 
pursue  the  usual  etairse,  the  other  museles  of  tlie  IhkIv  beermie  gnid- 
ually  affected,  usually  iu  the  oi\ler  of  tlieir  pruxiniity,  but  n4»t  neeessarily 
so.  The  abfhminai  jiiu^cle^  *dvefinn  and  iKninl-like,  and  the  dors^il  mus- 
cles more  or  less  contracted,  sometimes  to  an  extent  wlueli  eauses  art*liing 
of  the  spine.  Should  the  original  wound  or  pmt  of  cutry  for  infectious 
germs  have  been  iu  the  ham!  or  fi>ot,  the  uuiseles  of  this  limb  become 
contmeteil,  more  or  less  rigidly,  holding  it  in  a  jiositiou  whieli  is  not  easily 
changed,  even  by  efforts  of  the  attendant.  iSeusation  is  alsc^  Mften  more 
or  less  jKTverted.  In  this  condition  oi'  toiiic  rigidity  the  muscles  remain, 
to  relax  usually  only  with  deatli. 


Fio.  34. 


ChArectfhstle  tetanic  spasm  in  a  mhlM  iweul v  ^ix  \vmrs  ii(\ct  inoculiition  wUh  ]tntQ  rukure  of 
tetuiiUtf  iMirUli  (TizK^jiil  aritl  (  utUni). 

The  m(mt  charaetethtic  featurm  of  the  disease,  however,  are  the  pecu- 
liar clonic  exftct^rbat to ttH ^  wh'wli  vottrrrt  sjMi.^fic  rlf/idittf  \nUi  riofefd  tut<f 
c'o/ii'uMrt'  mn^rfi'-itetinitf^  so  that  the  liiid>s,  aud  even  the  frame,  of  tlie 
pitient  liTi'  ino!\'  or  leas  coutorted,  the  musch:'-exertion  being  siunetinies 
most  painful  to  witness.  Peculiar  effects  are  thus  juvKlureil :  the  mouth 
is  |)eculiarly  puekeretl,  and  its  corners  <lniwn  upward  and  backward  by 
the  risorius  niusi^les,  giving  to  the  taee  that  jxvuliar  expression  known 
as  the  **sanl<mi<'  grin.''  When  tbe  alHlominal  and  flexor  niuseles  of  the 
thighs  are  es|xx-ially  involved,  the  bo<ly  is  more  or  less  curved  f«u'wanl, 
and  this  is  known  us  ('mjtt'fwfitotonoj^.  When  the  musc*les  of  tlic  back 
espe<nally  are  involved,  with  the  extensor  muscles  of  the  thighs,  we  have 
opiMhotonoH^  while,  when  the  bmly  is  bent  to  one  side  or  to  the  t>ther,  it 
IS  s|>oken  of  a^  pirn  rout  hokmoJi»  It  is  said  that  opisthotmiie  convulsions 
occnir  to  such  extent  in  rare  instances  that  the  heels  may  even  touch  the 
head.  At  all  events,  the  pitieiit's  bmly  is  fretpicntly  raisLM.1  from  the 
bed,  so  that  he  rests  upon  the  head  aud  feet. 

Anotlier  most  characteristic  feature  of  tlie   disease  is  the   peculiar 
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reflex  irritohUUy  or  hyperasnthesia  by  which  these  convulsive  attacks 
apparently  are  produced.  Into  this  one  falls  more  or  less  rapidly  Mnthin 
the  first  day  after  the  inception  of  the  disease ;  and  to  such  a  height 
may  it  be  augmented  that  the  slightest  movement  in  the  room,  jarring 
of  the  bed,  or  displacement  of  clothing,  even  noise  or  a  flash  oi  light, 
may  immediately  bring  on  a  convulsion.  Rupture  of  muscles  has  been 
reported  during  some  of  these  violent  convulsions. 

During  the  course  of  this  disease  the  jaws  are  so  fixed  that  patient8 
speak  with  extreme  difficulty  and  the  tongue  cannot  be  protruded.  The 
mind  is  clear  until  the  end.  The  pain  is  rather  the  acute  soreness  due 
to  intense  muscle-strain.  There  is  spasm  of  sphincters  by  which  urine 
and  faeces  are  often  retained.  There  is  nothing  characteristic  about  the 
temperature,  which  is  seldom  much  augmented.  Attempts  to  swallow 
give  pain,  and  are  resisted  specially  because  of  the  renewed  muscle- 
spasm  which  is  likely  to  follow  the  irritation  inseparable  from  the  act 
itself.  As  the  result  of  spasm  of  the  glottis  peculiar  respiratory  sounds 
may  be  noted. 

Until  the  last  only  the  voluntary  muscles  are  involved.  Finally,  however, 
come  spasms  of  the  accessory  respiratory  muscles,  and,  lastly,  of  the  diaphragm ; 
and  death  is  usually  produced  by  involvement  of  these  muscles  analogous  to  that 
of  the  others.  Death  results ^  then,  usually  from  apncea  or  suffocation.  During  the 
last  hour  or  two  perspiration  may  be  copious  and  temperature  may  rise. 

Chronic  tetanus  is  characterized  throughout  by  a  milder  and  much 
more  prolonged  series  of  symptoms.  The  period  of  incubation  is  much 
longer,  and,  wdiile  the  general  programme  of  the  acute  form  is  adhered 
to,  it  is  of  less  severe  degree  and  is  spread  over  a  longer  time ;  in  fact, 
cases  covering  two  months  or  more  are  reported.  In  chronic  tetanus 
the  prognosis  is  much  more  hopeful  than  in  the  acute  form. 

So  far,  nothing  has  been  said  about  the  appearance  of  the  wound. 
This  is  but  slightly,  if  at  all,  affected.  In  some  cases  it  will  be  found 
to  have  completely  healed  before  the  onset  of  the  disease.  If  suppu- 
rating or  open,  its  evidences  of  repair  will  be  found  unsatisfactory  and 
some  indications  of  septic  infection  may  be  noted.  Pricking  or  needle 
sensations  may  be  subjective  phenomena. 

Prognosis. — Prognosis  is  almost  invariably  bad.  No  case  of  acute 
tetanus  under  my  own  observation  has  ever  yet  recovered.  Still,  occa- 
sionally recoverj"  does  ensue.  Whether  this  be  due  to  a  peculiarity  of  the 
patient  or  to  the  medication  is,  perhaps,  still  doubtful.  If  patients  live 
more  than  five  or  six  days,  the  prognosis  is  thereby  certainly  bettered. 

Post-mortem  Appearances. — These  are  rarely  distinctive.  In 
most  instances  there  are  evidences  at  least  of  hypersemia,  if  not  of  more 
active  changes,  in  the  upper  portions  of  the  cord.  Much  less  often 
slight  changes  have  been  noted  in  the  brain,  consisting,  in  some  measure, 
of  disintegration  and  softening.  Evidences  of  ascending  neuritis  in  the 
ner\"e-trunks  leading  to  the  injured  area  have  been  claimed  in  some 
instances.  As  a  matter  of  fact,  however,  few,  if  any,  distinctive  post- 
mortem changes  can  be  described  as  due  to  this  disease. 

DiAGNasis. — This  must  be  made  as  between  strychnior-poisoning, 
hyHteria^  hydrophobia,  tetany,  and,  in  the  very  beginning,  from  phar>^n- 
gitis,  tonsillitis,  etc.  When  the  disease  is  fully  developed  it  is  not  likely 
to  be  mistaken  for  anything  else. 


DISEASES  COMMON  TO  MAN  AND  ANIMALS.  143 

In  strychnia-poisoning  the  muscles  of  the  jaw  are  the  last  to  be  aflTected,  in 
tetanus  the  first.  There  is,  too,  in  strychnia-poisoning  hyperaesthesia  of  the  retina, 
and  objects  are  often  seen  green.  There  is  no  foaming  at  the  mouth  in  tetanus, 
and  the  symptoms  of  strychnia-poisoning  which  would  probably  lead  to  the  ques- 
tion of  diagnosis  would  extend  over  a  comparatively  brief  period  of  time,  after 
which  there  will  be  either  amelioration  or  death. 

In  hydrophobia  the  whole  picture  is  of  mental  excitement  and  distress,  and  in 
genuine  hydrophobia  there  is  a  definite  history  of  particular  accident,  which  will 
be  always  suggestive.  The  hydrophobic  muscle-spasms  are,  for  the  most  part, 
limited  to  muscles  of  respiration  and  deglutition.  In  tetanus  the  patient  instinct- 
ively remains  as  quiet  as  possible ;  in  hydrophobia  he  is  restless,  and  perhaps 
requires  mechanical  restraint.  In  tetanus  the  mind  is  clear  to  the  last ;  hydro- 
phobia is  characterized  by  mania. 

Tetanus  may  be  simulated  by  hysteria  in  patients  of  a  certain  class,  but  in  this 
event  the  phenomena  will  be  so  uncertain,  so  contradictory,  and  the  evidences  of 
real  organic  disease  so  essentially  lacking,  that  it  is  not  likely  that  mistake  can 
occur. 

Treatment. — If  any  case  can  be  imagined  in  which  efficient  treat- 
ment is  most  urgently  demanded,  it  is  one  of  tetanus.  In  scarcely  any 
disease,  however,  is  treatment  so  unsatisfactory.  In  the  rare  instances 
in  which  patients  recover  one  questions  whether  it  is  not  due  to  indi- 
vidual resistance  rather  than  to  medication.  Treatment  may  be  sub- 
divided into  localy  constitutional,  and  specific.  If  there  be  still  an  open 
mppurating  or  discharging  wound,  it  is  well  to  anaesthetize  the  patient 
*  and*  to  thoroughly  cleanse  this  out,  basing  this  advice  in  some  measure 
upon  general  principles — largely  upon  the  fact,  already  stated,  that  only 
the  immediate  surroundings  of  such  a  wound  are  found  infected  by  the 
bacilli  themselves.  Consequently,  thorough  scraping,  excising,  and 
cauterization,  either  with  powerful  caustics  or  the  actual  cautery,  are 
indicated.  If  it  be  in  a  finger  or  toe,  amputation  may  be  the  simplest 
method  of  eradicating  the  local  lesion. 

Nerve-elongation  (stretching)  has  also  been  suggested,  and  for  some  years  was 
practised  in  connection  with  these  operations,  the  nerve-trunk  supplying  the 
affected  part  being  exposed  and  vigorously  stretched.  This  was  done  at  a  time 
when  a  specific  cause  was  not  yet  determined,  and  may  now  be  abandoned  in  the 
light  of  more  recent  knowledge,  without  detriment  to  patients.  The  use  of  hydrogen 
dioxide  or  caustic  pyrozone  about  all  local  lesions  would  seem  to  be  indicated, 
because  the  germs  only  grow  in  those  tissues  which  are  starved  of  oxygen,  and 
because  in  the  presence  of  excess  of  free  oxygen  they  are  killed. 

ConMitutiomtl  treatment  may  be  divided  into  nutrition  and  medication. 
The  tendency  too  often  in  these  eases  is  to  be  careless  or  indefinite  with 
regard  to  the  excretions  and  the  nutrition  of  the  patient.  If,  for  instance, 
each  attempt  at  catheterization  throw  him  into  convulsions,  the  bladder 
may  become  over-distended,  and  even  may  possibly  burst.  So,  too,  there  is 
apprehension  usually  with  regard  to  fecal  evacuations.  At  the  sjime  time, 
these  patients  are  allowed  t(^  almost  starve  because  of  the  difficulty  of 
feeding  them.  My  advice  first,  then,  is  to  resort  to  chloroform  at  least 
often  enough  to  permit  the  intnxluction  of  a  stomach-tube — through  the 
nostrils,  if  necessary — by  which  nutritiou  may  bo  introduced  into  the 
stomach  without  causing  the  violent  convulsions  that  would  certainly 
occur  without  an  anajsthetic.  At  the  simie  time,  the  catheter  may  be 
used  if  necessary. 

Along  with  nourishment  may  also  be  given  such  cathartics  or  purgatives  as 
may  be  indicated,  or  at  the  same  time  a  more  or  less  copious  liigh  enema  may  be 
introduced  for  the  purpose  of  thoroughly  unloading  the  bowels.     If  one  may  be 
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permitted  the  Hibernicism,  these  patients,  as  often  cared  for,  would  starve  to  death 
if  they  did  not  die  of  suffocation  ;  and  nutrition  is  certainly  most  important. 

In  the  way  of  active  medwation  there  is  no  agent  so  efficacious  for 
controlling  the  tetanic  spasms  as  chloroform,  which  may  be  administered 
occasionally,  or  more  or  less  continuously,  according  to  the  wishes  of  the 
attendant.  By  its  use  the  severest  spasms  at  least  can  be  kept  in  abey- 
ance, and  the  horrible  character  of  the  disease  somewhat  mitigated. 
Of  the  other  medicaments  used,  most  of  them  are  of  the  nature  of 
nerve-sedatives,  such  as  chloraly  the  bromideSy  Calabar  beany  cannabis 
indicUy  opium,  etc.  By  continuous  but  mild  dosage  with  Calabar  bean 
(eserine,  hypodermically)  the  severest  manifestations  can  often  be,  in  a 
measure,  controlled,  providing  only  it  be  given  in  small  doses.  Poncet 
suggests  to  give  1  to  1 J  grains  of  extract  by  the  mouth  every  four  hours, 
or  to  inject  15  to  20  drops  of  a  1  per  cent  solution  of  the  same  hypo- 
dermically. Chloral  has  been  lied  by  the  mouth,  the  rectum,  and 
injected  into  the  veins.  While  more  or  less  reliable  in  relaxing  the  con- 
vulsions, it  is  depressing  in  other  ways,  and  apparently  not  finally  suc- 
cessful. Opiates  have  been  given  in  enormous  doses,  and  are  called  for 
especially  when  there  is  severe  pain.  The  bromides,  if  used,  must  be 
given  in  large  and  increasing  doses. 

Curare,  on  account  of  its  peculiar  eflPect  in  paralyzing  voluntary  mus- 
cles, has  been  suggested  and  frequently  resorted  to.  On  account  of  the 
difficulty  of  getting  a  reliable  specimen,  it  is  not  always  at  hand,  and 
even  then  one  must  experiment  with  it  in  order  to  learn  the  exact  dose 
of  a  given  specimen  which  the  patient  can  safely  tolerate.  Hot-air 
baths  or  diaphoretics,  by  which  copious  perspiration  may  be  induced, 
have  yielded  good  results  in  certain  cases.  In  fact,  they  were  in  general 
use  several  centuries  ago.  Cold  applications  down  the  spine,  or  spraying 
the  spinal  region  with  ether  or  other  volatile  substances  by  which  heat 
is  abstracted  have  also  had  their  advocates,  the  intention  being  to  pro- 
duce spinal  anaemia,  so  far  as  possible,  as  the  reflex  result  of  external 
cold.  But  to  do  this  means  to  disturb  the  patient,  and  the  practice  has 
not  been  generally  followed. 

Specific  treatment  means  in  these  instances  taking  advantage  of  the 
now  well-known  properties  which  the  blood-serum  of  an  animal  artifici- 
ally immunized  against  the  disease  possesses.  This  is  in  accordance  with 
recent  experimental  labors  with  a  number  of  different  diseases,  of  which 
tetanus  is  one.  It  is,  in  effect,  similar  to  the  serum-therapy  of  diphtheria 
so  recently  introduced. 

The  animal  used  is  the  horse,  which  is  immunized  by  injecting  at  first  small, 
then  increasing,  doses  of  active  cultures  of  tetanus  bacilli,  sufficient  to  affect  the 
animal,  but  insufficient  to  kill.  In  this  way  an  increasing  degree  of  immunity  is 
produced,  until  a  point  is  reached  where  the  animal  seems  absolutely  insusceptible 
to  the  disease,  even  in  its  most  virulent  form.  Blood  is  now  drawn  from  this 
animal,  its  serum  separated,  and  this  used  for  subcutaneous  injection  in  doses  usually 
determined  by  its  ascertained  strength  and  active  properties. 

This  is  the  method  elaborated  by  Tizzoni  and  Cattani,  while  the 
material  made  from  such  serum  acconling  to  their  method  is  known  as 
the  tefamtx  antitoxine.  It  is  prepared  by  precipitation  by  absolute  alco- 
hol and  solution  again  in  glycerin.  There  are  now  on  record  a  number 
of  instances  where  men  suffering  unmistiikably  from  the  disease  recov- 
'^red  after  use  of  tliis  antitoxine.    Although  the  number  is  yet  relatively 
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small^  and  although  some  doubt  has  been  attached  to  some  of  these  case 
reports,  it  would  seem  that  the  majority  of  them  at  least  are  authenti- 
cated, and  that  a  remedy  has  at  last  been  supplied,  more  hopeful  and 
full  of  promise  than  anything  heretofore  offered  to  the  profession. 

Tetany. 

Under  the  heading  of  Diagnosis  of  Tetanus  it  was  stated  that  it  is 
necessary  sometimes  to  differentiate  tetanus  from  tetany.  This  latter 
condition  is  one  which  seldom  pertains  to  surgical  cases,  and  the  subject 
is  introduced  here  rather  for  the  avoidance  of  error  than  because  of 
desire  to  complicate  this  already  abstruse  subject.  From  the  great 
resemblance  in  names  the  student  may  infer  that  there  is  resem- 
blance between  the  diseases.  This  is  not  the  case.  Tetany  is  a  non^ 
specific  disease — i,  e,  a  neurosis — characterized  especially  by  tonic  spasms^ 
particularly  of  the  extremities,  and  by  increase  of  mechanical  and  elec- 
trical excitability  of  peripheral  nerves.  However,  it  follows  certain 
oix?rations,  notably  thyroidectomy,  and,  although  in  a  measure  inter- 
changeable with  another  distinct  neurosis — namely,  myxcedema — it  may 
nevertheless  occasionally  cause  alarm  because  of  its  convulsive  manifes- 
tations. 

It  occurs  sometimes  spontaneously  in  pregnant  and  nursine  women,  and  is  met 
with  in  children  after  exposure  to  cold  or  after  such  intestinal  lesions  as  may  be 
produced  by  tjrphoid  or  by  parasites.  It  occurs  also  in  endemic  or  epidemic  form, 
and  has  been  described  under  various  names — as  (eianeltUf  idiopathic  muscular 
ifpasm,  carpo-pedal  cramp,  etc, — the  muscle-spasms  occurring  in  reasonably  regular 
order  or  rnythm,  while  patients  do  not  lose  consciousness.  It  is  pathognomonic 
of  the  disease  that  the  muscle-spasms  of  a  part  may  be  produced  by  compression 
of  its  great  vascular  or  nerve-trunks.  This  was  established  by  Trousseau,  and  is 
known  as  TVausseau's  sign.  Another  peculiarity  was  first  described  by  Chvostek, 
in  that  a  slight  tap  upon  the  side  of  the  face  over  the  point  of  emergence  of  the 
facial  nerve  from  the  parotid  suffices  usually  to  call  forth  a  sudden  spasm  of  that 
side  of  the  face. 

The  symptoms  of  post-oiyerative  tetany  may  su}>ervene  almost  imme- 
diately after  o])eration  or  may  be  delayed  so  long  as  ten  days.  The 
muscles  of  the  face  are  first  affected  ;  then  those  of  the  u])[)or  extremity. 
The  hands  are  usually  flexed  to  the  ulnar  side  with  fingers  bent  at  the 
nietiicarpo-phalangeal  joints — that  is,  straight  and  stiff,  the  thumbs  bent 
into  the  palms.  Sometimes  the  fist  is  doubled  up  with  the  thumb  between 
the  first  and  second  fingers.  The  muscles  are  in  a  condition  of  moderate 
tonic  rigidity  which  is  always  difficult  to  overcome.  During  the  muscle- 
spasms  there  is  more  or  less  ])ain,  often  with  elevation  of  teniix^niture. 
These  s])asms  may  last  even  fifteen  minutes,  but  do  not  cK'cur  with  such 
ire((uency  as  those  of  true  tetanus.  Nevertheless,  in  the  severest  cases 
c>f  tetany  is  seen  a  facial  spasm  simulating  the  sardonic  grin  of  true 
tc»tiinus.  Post-operative  tetany  is  always  serious,  often  fatal.  It  may 
be  imitated  by  removing  the  thyroids  of  kittens  or  young  cats.  Usually 
within  two  or  three  days  the  symptoms  of  the  disease  are  j)resent  and 
characteristic.  Treatment  seems  to  be  unavailing,  at  least  by  ordinary 
drug-medication.  In  a  case  of  tetany,  either  idioj>atliic  or  post-openi- 
tive,  the  most  hopeful  medication  would  be  the  administration  of  thyroid 
extracts,  cither  fresh  or  prepared  by  desiccation.  These  in  some  instances 
have  given  great  relief. 
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In  several  instances  where  the  disease  has  followed  extirpation  of 
goitre,  thyroidal  transplantation  has  been  tried — i.  e,  the  transplantation 
of  a  thyroid  from  another  animal — either  into  the  abdominal  ca\4ty  of 
the  patient  or,  better  still,  into  some  convenient  cavity  made  for  its 
reception ;  for  instance,  behind  the  mammary  gland,  in  the  fleshy  part 
of  the  thigh,  etc.  It  has  been  pretty  clearly  established  experimentally 
that  there  is  always  risk  of  tetany,  myxoedema,  or  some  other  expres- 
sion of  auto-intoxication  when  more  than  four-fifths  of  the  thyroid  body 
is  removed. 

Hydrophobia. 

Hydrophobia  is  an  acvte  spe^nfic  or  infectious  disease^  so  far  as  known 
never  originating  in  man,  but  transmitted  to  him,  usually  through  the  bite 
or  by  inoculation  from  the  saliva  of  a  rabid  animal — in  this  country' 
usually  the  dog,  although  the  wolf,  the  cat,  the  skunk,  and  even  certain 
of  the  domestic  poultry,  are  capable  of  conveying  the  disease.  It  can 
also  be  inoculated  in  other  animals,  like  rabbits.  The  virus  is  ordinarily 
conveyed  in  the  saliva  of  the  rabid  animal.  This  may  be  wiped  ofi^  as 
the  teeth  of  the  animal  pass  through  the  clothing  of  the  injured  indi- 
vidual ;  consequently,  infection  does  not  certainly  follow  such  bites. 
But  those  upon  exposed  portions  of  the  body,  where  animals  generally 
bite,  are  almost  invariably  followed  by  infection.  Hydrophobia  is  fre- 
quently spoken  of  as  rabies,  sometimes  as  lyssa.  While  rare  in  this 
country,  it  is  by  no  means  rare  in  Central  Europe,  especially  perhaps 
in  Russia,  where  bites  from  infuriated  wolves  are  relatively  common. 
In  the  United  States  infection  comes  almost  invariably  from  the  rabid 
dog,  in  whom  this  disease  presents  two  types. 

The  so-called  furious  form  is  that  which  is  marked  by  frenzy  and  canine  mad- 
ness, the  objective  symptoms  being  more  pronounced  and  alarming,  though  not  less 
dangerous,  than  the  otner  variety.  After  the  period  of  incubation,  which  varies 
considerably,  these  animals  show  depression  and  uneasiness,  and  even  thus  early 
their  saliva  is  infectious.  Their  sense  of  hunger  becomes  perverted ;  they  exhibit 
unusual  tastes,  secrete  saliva  abundantly,  which  becomes  verv  tenacious  and  even 
firothy,  exhibit  a  dry  and  oedematous  condition  of  the  faucial  mucous  membranes ; 
the  character  of  the  bark  is  altered,  while  they  are  usually  infuriated  at  the  sight  of 
other  dogs.  In  this  stage  there  is  usually  insensibili^  to  pain.  Finally,  come 
more  or  less  paralysis  of  deglutition,  quickened  respiration,  dilated  pupils,  and 
frenzy  and  madness  of  manner,  by  which  they  attack  indiscriminately  men  and 
other  animals.  To  this  stage  of  fiiVious  excitation  succeeds  one  of  paralysis,  and, 
finally,  death  follows  from  exhaustion.  These  manifestations  usually  last  about  a 
week. 

Dumb  hydrophobia  is  the  more  common  form.  Here  paralysis  appears  much 
earlier  and  involves  especially  the  lower  jaw ;  the  tongue  falls  out  of  the  mouth ; 
and  the  posterior  extremities  are  quickly  paralyzed.  This  form  is  much  more 
quickly  fatal  than  the  other. 

Hydrophobia  in  man  is  rare  in  this  country,  yet  is  occasionally^  met 
with.  Its  etiology  is  as  yet  completely  obscure.  That  a  contagium 
vivum  is  present  is  positive,  but  its  nature  is  absolutely  unknown. 

Pasteur,  who  has  done  so  much  work  in  protecting  from  and  treating  this  dis- 
ease, holds  to  the  view  that  the  peculiar  virus  is  made  up  of  two  distinct  substances 
— the  one  an  organized  living  virus  capable  of  multiplication,  particularly  in  the 
nervous  system ;  the  other  inorganic,  and  capable,  when  present  in  sufficient  pro- 
portion, of  arresting  the  development  and  growth  of  the  other.  Whether  this 
contagium  viimm  is  bacterial,  protozoal,  or  something  else  is  not  known.  Babes 
claims  to  have  cultivated  on  blood-serum  an  organism  extracted  fix>m  the  brain  of 
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hydrophobic  ralibit**,  wliirh,  upon  inoculation ,  occiL^ionally  reproduces  the  disease. 
This,  however,  is  fiir  from  being  ,'^ullicient  evideuce  to  establish  the  bacterial  nature 
of  the  disea^^e.  Fol  lias  fouml  Bniall  granule.n  in  large  inaH!4e.H  within  the  nerve- 
fi^triietures,  each  granule  taking  a  deep  violet  ^-^tain,  while  from  cultures  which  he 
claimed  to  have  made  be  could  produce  a  njodified  hydru|>hobia  in  animals. 
While  everything,  then^  points  to  the  organized  character  of  this  virus,  we  are  not 
in  position  to  speak  with  any  dcfiniterie:*^  concerning  its  exact  nature. 

SvMll'OMs. — Tlie  [M-rhfi  of  iacfthtftiott  in  man  ii*  veiy  viiriable^  ten 
weeks  being  perhaps  the  avemge.  It  is  stioiter  in  eltildren,  iis  also  when 
the  bites  are  nnnierons.  It  is  even  stated  that  it  may  be  so  long  as  a 
year  or  inrjre,  dnring  which  titne  tlie  p^iison  seems  to  lie  latent.  When 
the  aedve  synij>tonis  sniKTvrne  tliere  arc,  hn-ally,  tlisconifort  alioiit  the 
wound,  iteliing,  heat,  and  jK^euliar  nnpleasant  sensiitirms.  It  is  said  also 
that,  in  some  eiis^'s  at  leas^t,  vesi^des  make  their  a[>]>eamnee  in  the  neigh- 
borhuo<l  of  the  original  lesion,  Af(  in  ammals^  .so  hi  mau^  the  disea^se 
may  assinne  either  the  furious  or  the  parulyiie  tyjK'.  Ttiese  cases  ai'e 
nearly  all  marked  by  mental  depression  and  apathy,  with  €oin|jlete  loss 
of  eonnige.  The  earlier  symptoms  are  eormeeted  |M^rlinps  with  the 
respinition,  which  is  infVe<|ncnt,  wliilc  inspiration  is  halting  and  sjM?ech 
ii*  interfered  with.  The  Isu'ial  app(*aranec  is  often  change*!  to  one  of 
anxiety,  even  desjuiiir.  The  mnscles  (»f  deglutition  aR*  next  involved 
in  a  com bi nation  of  sjiasm  and  paralysis,  and  the  act  of  swallowing  is 
interfered  witli,  sometimes  made  almost  impossilde.  Altbmigh  patients 
can  swallow  tlieir  own  saliva,  they  hnd  it  most  difticidt  to  swalh>w  any 
forc*ign  snl>stanccs,  such  as  water,  etr.  This  is  /jo/  ^hi*'  to  fin'  fittr  of 
leaJvr^  as  the  term  ^' hyfh'o|)hoirnr  ■  woaitl  imply-^this  being  an  al)sidut4* 
misnomer — but  is  due  to  rcHcx  s{wism  excited  l>y  the  attemjjt.  It  is 
accompanied  by  more  or  les8  sense  of  suffV)cati<ni  and  palpitation  of  the 
heart.  Indeed,  a  paroxysm  of  this  kind  may  be  prceipitatcil  by  the 
attempt  to  swallow,  so  that  the  ])atieiit  in:-.titictivcly  refuses  water  or  any 
other  thiid.  Rrff*\r  r.rrifnhiiifjf  is  also  wry  great,  and  a  bn^ath  of  air  or 
a  tritling  <listnrbancc  may  jvnvi])itate  a  pnroxysm,  almost  as  in  extreme 
ea.se«  of  tetanus.  As  the  case-  jirogrcssi-s  the  siiliva  becomes  more  tena- 
cious and  viscid,  faneial  irritation  more  marked,  and  the  attetapts  to 
expcd  the  secretion »  along  with  the  tiistnrbcd  res|>tratory  eiforts^  have 
given  risi'  to  the  fixdish  lay  notion  thiit  tliese  |>jitients  iKirk  like  dogs. 
The  jxtroxysms,  as  the  case  jU'ogrcsses,  become  more  marked,  tlic  pitient 
more  restless,  until,  hi ter,  furious  mania  or  mutteiing  delirium  is  present, 
til  Ik}  followed  ljy  prostnitirm  and  jiiiralytie  phenmneaa,  miiHde-tremor, 
etc.,  and  death. 

The  paralifiic  ftynn  in  mnn^  as  in  do^s,  is  marked  by  the  much  earlier  paretic 
jihenoiiiena,  anaesthesia,  and,  dually,  respirat-ory  paraly&is,  which  tertninatei*  the 
case.  Curtis  and  others  have  insisted  that  the  hydroph^dnc  jiaroxysnirt  are  not 
convulsions  in  the  ordinary  seaae  of  the  terni,  but  are  due  to  teuipiirary  inliihitioan 
of  the  mosit  important  re>pirator)^  and  cardiae  centre.s  ai<  the  result  of  peripheral 
inipresHions.     He  would  likeji  them  to  the  shock  of  a  shower-bath, 

PiKST-MoRTEM  Changks, — Post-niortciu  ehnngf's  aiv  indistin<*t  and 
only  suggestive.  For  tlie  most  part  they  are  found  within  the  uervrms 
cxMitres — most  jn'ominently  in  tlie  medulla,  then  in  the  hcmispberes,  and 
then  in  the  spinal  coixl.  There  is  hypenemia,  with  minute  eeebymoses, 
Mith  infiltration  of  the  adventitia  of  the  vesstdsand  perivascnlar  extrav- 
asation. The  changes  met  with  in  the  other  viscera  bear  no  constant 
relation  to  symptoms.     Nevertheless,  Gowers  holds  timt  because  of  the 
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location  of  the  lesions  and  their  intensity  in  the  neighborhood  of  certain 
nerve-nuclei  we  have  here  a  distinguishing  anatomical  character  of  the 
disease. 

Diagnosis. — As  between  hydrophobia  and  tetanus,  diagnosis  is  not 
difficult,  as  already  described.  In  certain  hysterical  individuals  nervous 
paroxysms,  largely  due  to  fright,  may  be  precipitated  by  dog-bites  and 
other  incidents  or  accidents.  In  these  cases  there  is  rarely,  if  ever,  such 
a  period  of  incubation,  and  in  a  true  hysterical  case  there  \nl\  be  no 
such  raimicr>',  of  this  awful  disease.  A  condition  known  as  lyssophMn 
(fear  of  hydrophobia)  has  been  described.  It  is  seen  for  the  most  part 
in  hysterical  subjects.  It  is  said  to  have  even  been  fatal,  but  this  must 
have  been  from  other  complications. 

Treatment. — There  is  no  authenticated  case  on  record  of  recoverj' 
after  medication  by  drugs.  It  is  probable  that  recovery  has  never  fol- 
lowed anytliing  save  the  modern  inoculation-treatment. 

Reliable  statistics  are  wanting  as  to  the  time  during  which  it  is  possible  to  use 
caustics  in  a  wound  made  by  the  rabid  animal's  teeth,  and  thereby  to  avert  inocu- 
lation. When  it  is  known  that  a  given  injury  has  been  produced  by  the  bite  of  a 
rabid  dog,  local  bleeding  and  suction  of  the  wound,  followed  by  complete  cauter- 
ization or  even  extirpation  of  the  injured  area,  would  be  advisable.  It  will  be 
necessary  for  the  medical  man  occasionally  to  combat  that  most  foolish  of  all 
popular  superstitions,  that  destruction  of  the  animal  will  save  the  patient  from 
active  disease  after  an  injury.  This  notion  is  auite  prevalent.  On  tne  contrary, 
it  would  be  much  better  to  keep  the  animal  safely  restrained,  in  order  that  he  may^ 
be  watched,  because  if  he  develop  the  disease  t^ere  will  still  be  time  to  save  the 
patient  by  the  Pasteur  treatment,  whereas  if  he  do  not  develop  the  disease  the 
patient's  fears  may  be  completely  set  aside. 

The  essential  and  only  successful  treatment  for  this  disease  has  been: 
elaborated  as  the  result  of  the  labors  of  that  indefatigable  French 
savant,  Pasteur,  and  is  among  the  most  glorious  triumphs  of  laboratory 
research,  against  which  it  is  so  often  charged  that  it  is  not  practical  in 
its  results.  It  is  in  some  resi)ects  a  curious  commentarj'  on  the  study 
of  infectious  disease  that  we  can  secure  and  work  with  the  i^eculiar  vinis^ 
of  hydrophobia,  and  at  the  same  time  be  utterly  unacquainted  with  its 
true  character.  To  this  fact  is  due  the  modern  cure.  It  is  based  u}>on 
the  fact  also  that  the  virus  obtains  not  only  in  the  saliva,  but  in  the 
nervous  system  of  animals  suffering  from  this  disease ;  also  to  the  fact 
that  its  effects  are  intensified  and  hastened  by  inoculation  directly  inta 
the  cerebral  substance. 

Virus  obtained  from  the  brain  or  cord  and  inoculated  into  the  dura  of  another 
animal  quickly  precipitates  the  disease.  It  is,  moreover,  modified  in  virulence  as 
it  passes  through  successive  animals  of  certain  species — for  example,  monkeys. 
Curiously  enough,  it  is  increased  by  passage  through  rabbits,  and  the  period  of 
incubation  thereby  shortened.  The  weakest  virus  can  by  proper  handling  and 
manipulation  in  this  way  be  so  intensified  as  to  produce  disease  within  seven  days 
after  inoculation.  Desiccation  reduces  the  virulence,  and  preparations  from  the 
cord  of  an  infected  animal  may  be  attenuated  to  almost  any  desired  extent  by 
drying.  By  inoculating  a  dog  or  a  rabbit,  for  instance,  with  virus  prepared  from 
this  weakened  source,  and  daily  making  injections  from  stronger  and  stronger 
preparations,  he  is  in  the  course  of  a  couple  of  weeks  rendered  practically  immune 
to  tlie  disease.  Animals  thus  made  immune  are  trephined,  and  the  virus  injected 
beneath  the  dura,  by  which  much  more  certain  results  are  obtained. 

Pasteur  has,  furthermore,  shown  us  how  to  hasten  the  result  by  resorting  to 
what  he  calls  the  infemive  method — by  the  administration  of  virus  of  increasing 
strength  at  much  shorter  intervals.  As  in  the  case  of  vaccination  against  small- 
pox, if  the  vaccine  virus  be  introduced  sufficiently  quickly  after  exposure  to  variola 
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it  may  still  serve  a>?  a  protection,  so  in  the  case  of  hydrophobia,  if  the  bitten  patient 
can  be  treated  by  the^e  preventive  itiorulatiouii  before  the  svmptoms  of  the  diseaiSQ 
manife?*t  themselves,  they  may  he  permanently  averted,  ifpon  this  wbole  matter 
protection  a-*  i*gain.st  ]iydn»phobia  hinges. 

The  cunditionH  surronndjn|]j  tiie  laboratory  work  necessary  in  connection  witli 
thi?«  method  of  treatment  are  sucii  that  it  is^  praetieable  onlv  in  s^ome  tar^e  institu- 
tion supported  l>ygtn'ernment  or  other  public  means.  Nearly  all  the  rahic  patients 
of  Europe  proceed  to  the  Paj*teur  Institatt^  in  Paris,  which  h  naturally  tlieir  head- 
quarters. In  New  York  a  similar  institute*  m  conducted  under  the'  care  of  Dr. 
iiibier;  and  my  advice  to  an  iiidividttal  bitten  by  a  HiLsjVicious  or  positively  rabid 
dog  would  be  to  place  luniHclf  under  treatiTu^ivt  in  one  of  thtse  iiistitutioa;*. '  Injec- 
tions are  made  after  the  fashion  indicated^  by  the  eubeut^neouH  method,  about  the 
trunk,  and  are  daily  repeated  for  two  or  tliree  weck^.  The  reniilts  of  this  method 
have  been  ??ur li  as  to  immortalize  Pasteur  and  to  etfect  a  revelation  in  the  coiisid' 
eration  and  treatment  of  certain  iafectioiLs  diseaHes.  Statistics  are  tallacious  and 
capable  i*f  maiiifmlation.  It  is,  however,  poKitively  etntablished  that  a  very  large 
pro|Hjrtiun  of  those  whr^  have  received  this  treatment  before  the  onset  of  specific 
symptoms  have  been  redeemed  from  an  otherwise  certain  grave.  All  honor,  then, 
to  the  man  and  to  the  met h (id  wbich  he  devised  ! 


Glandebs  and  Farcy. 

Glanders  a.s  it  h  oixliiiarily  known  in  man  is  a  Hpecifie  hiffclioiis  dw^ 
€aM\  tt*ifn^mitted^fot  (he  most  p(ui^jVom  fhf  horMi\  (dutravtfnzrd  htf  raphl 
fonmition  o/  HptTifii*  gniunhmata^  |>articnlar]y  in  the  nkin  and  nint-iius 
membranes,  trhifh  (juirkftf  hirak  doirti  iitto  ^Avr^,  and  l)y  the  general 
toxa>miu  of  any  aente  iufcetiim.  In  (itTnurn  it  is  ktiown  as  rofz ;  in 
Freneli,  as  morve ;  while  its  tdd  Latin  name  was  **  mallens' '  (hence 
we  qjcak  of  tlie  baelHua  mtfihi).  It  was  alst>  known  in  former  days  as 
emiinia.  In  horses  the  disease  has  also  been  known  ag/fi/'r^,  beeaiiseof 
the  |x>eidiar  sulxnitaneons  niKhik^s  whieh  farriers  and  hostlei-^  almost 
from  time  inimeniorial  have  eul led  **  farcy  Imds/*  The  disease,  while 
cajxdjle  of  transmission  from  tnan  to  man,  is  vittually  always  [>rtHinee<l 
by  contagion  from  some  of  the  domestic  aninials,  most  eonnnonly  the 
horse,  although  sheep  and  giMts  are  known  to  iX'easiimally  have  it,  and 
tlojETS  are  qnite  snsceptihlej  thoujjh  seldom  showing  manifegtation*?  uf  it. 
Cattle  are  inimnne  agtiinst  general  infection,  but  oeeasinnally  show  hx*al 
nlcemtioTi,  In  menageries  it  is  known  tliat  licms  and  tigers  nuiy  become 
aHeeted.  Field-mice  are  extraorthnurily  suseeptil>le,  while  lHms4:''miee 
and  white  mice  are  qnite  exempt.  The  (Hgeon  is  tlie  only  liird  knc»wn 
to  be  snscTptible.  Glanders  has  lieen  met  with  <jceasioually  among  lab- 
oratory investigators,  and  tlie  glandei's  bacillns  is  one  of  the  most  dan- 
gerons  oipinisms  with  which  students  can  work  in  the  bacteriologieal 
labf»raton'. 

Like  >ome  of  the  otlier  infectious  disiea^e.*!^  ghmderii  appears  to  be  variable  in 
iU  manifestations.  While  infection  occurs  probably  through  some  superfieial 
ahraaion.  it  is  almost  certain  that  it  may  also  occur  throu|rh  the  unbroken  nuicous 
membrane  of  the  re?^piratr>ry  offjan:^.  It  in  said  to  be  al.so  capable  of  transmission 
from  mother  to  fietus  in  ufero.  So  tar  a.'*  known  in  man,  infection  occurjs  practically 
invariably  through  some  slight  abrasion,  either  of  the  skin  or  the  mucoii?i  mem- 
brane  of  the  nose,  the  eye,  or  the  month.  The  discharges  from  the  ni>sirilft  of 
affected  animals  are  extremely  virulent,  ancl  infection  comen  u.sually  from  this 
saurce.  It  tg  «aid  to  have  been  communicated  from  one  patient  to  another  by  eat- 
ing from  the  same  dish  or  by  drinkimr  from  a  piiil  used  by  a  diseased  horse. 

Glanders  is  dne  to  the  specific  l>aeilhis  knuwn  as  the  hanlitif*  m<tlh'i\ 
It  is  shorter  and  plumixT  tlian  the  tubercle  baeilhis,  in  length  about 
one-third  the  diameter  of  a  red  eorpnscle.     It  is  a  nou-niotile  organism, 
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occii^sionally  ^pore-bearing,  not  ver\-  retiis 
anaerubie  fi>niis,  ^^ruwing  best  at  IjltxHl-t 
and  losing  them  in  the  same  way.     Bv 

Fm.  35, 
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taiit,  belonpng  to  the  faeultati^ 
eiii|>t'ratiire,  takinijr  stains  easily, 
contiiiiJoiLs  cnltivation  it.s  viru- 
lenee  is  atteiiimt€*cl  or  almost  lost ; 
con seq neatly,  eonditioiis  outside  of 
living  orgjmisnis  are  unfavorable  for 
its  gnmth*  It  is  coiispiLnionsly  found 
in  tlie  granulomatous  mxlules  whit^h 
are  elianieteristie  of  tlie  disease. 

Symptoms.^ — G landers  is  met  with 
ahnost  invariably  in  workers  and 
hangers-on  in  stables.  The  (trnte — 
tlie  4'ommon— form  has  a  prrlod  of 
(ttrffhafitifi  of  from  thrt'o  to  seven  or 
V*i^       ^t^/   f^  -  ^  i     eight    days,  after  which    butli    loeal 

^^^      1      ^^^^^ ^    *      T^      '11**1    general    synii>t(*uis    sujK'rvi/ne. 

About  tlie  infected  region  a  form  of 
eellu litis  appears,  assuming  often  a 
more  or  less  phlegmonous  ty|)e,  with 
implientiou  of  the  adjaeeut  lym]>hatic 
uudcs  and  evith^uecs  i*f  ptri phlebitis 
aud  jverilyuiphaHgitis,  Over  the  af- 
fected area  remvlm  ap|R'ar,  which  iiecome  hemrUTliagic,and  later  sujipunite, 
A  wound  which  has  healed  uiay  reopen.  Almost  always  there  are  aecom- 
pauyiug  ctmstitutional  disturbances  of  septic  \\'\t^^  oeeasional  chills, 
pyrexia,  etc.  It  is  rattier  ehanicteristie  of  ghnidcrs  tc»  liave  severe  pain 
muscles  and  extremities,  with  epistaxisand  formation  of  metastatic 
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tumors  and  oHiematous  swellings  in  various  psirls  of  the  ImkIv.  Fre- 
quently, Liter  in  the  disease,  comes  a  somewhat  distinctive  eruption, 
papular  in  ehanieter,  merging  into  pustular.  Hemorrhagic  bullae  are 
also  often  seen.  Pustulatiou  aud  redcma  t»f  the  face  change  its  appear- 
ance noton<nisly.  There  take  place  also  cedema  of  the  eyelids  aud  ttnico^ 
purtdent  dhrharf/e  from  fhv  voitjuitcttrw  atifi  thv  vosf.  Tins  latter  flij^- 
charge  is  often  even  oza^ious  in  chanic*ter.  U]»on  inspection  of  the 
naso-  and  ortHpharyux  a  similar  condititm  M'ill  be  ufptcih  In  conne<^tion 
with  these  kw/al  signs  more^  or  less  genenil  fnrnnenh>sis  will  also  be 
observed.  Obviously,  as  these  local  conditions  intensify  anti  mvihi]dy 
septic  disturbance  will  be  increased,  aud  the  patient  dying  of  acute 
glanders  dies  in  large  measure  of  septicaemia  or  intoxication  and  exhaus- 
tion ertmbiued. 

A  chronic  forai  ia  tnowa,  distinguished  mainly  by  slownef».H  or  tanUne?is  of 
lesions,  though  the  Iwal  changes  are  not  particularly  (I iflbreiil  in  ehanicter.  Then? 
h  jierhaps  more  tendency  to  sn  opunition  ami  Irss  to  lytnphatio  cam  pi  lent  ions.  The 
nodule  wliirh  breaks  fhiwn  will  U^av*/  a  fuiil  ulcer,  the  dkcharge  froai  all  these 
lesir>n!*  heing  exirrmehf  uiJtTtiotti*. 

Each  oi"  these  nodules,  or  Am/  bufiouji,  is  similar  in  ninke-up  to  the  local  col- 
lections* of  cells  which  constitute  the  so-culled  t^ranuhition-tmnor  or  trfjuufitmn, 
and  in  these  respects  ii*  analogtais  to  tubercle  and  sy]diiloauu    They  are,  therefore, 
expressions  of  cellular  activity  as  n  i>rotertifjn  agiiinst  the  inroads  of  a  specific  ■ 
irritant.     They  brealc  down  rather  by  superficial  destruction,  and  constitute  the] 
ulcers  above  mentioned.     They  wiiU  be  met  with  in  all  sizes*,  from  the  miliar^rj 
nodule  to  the  tumor  of  coasiderahle  volume,     Similar  niai^ses  will  form  where%^ejf  I 
the  lymphatic  current  carries  the  bacilli;  consequently  they  may  be  met  with  in 
the  muscles  imd  elsewhere. 
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Diagnosis. — This  is  not  always  easy,  but  may  be  based  in  suspicious 
cases  to  some  extent  upon  the  occupation  of  the  patient.  The  presence 
of  multiple  lymphatic  lesions  and  subcutaneous  nodes,  especially  when 
breaking  down  as  above  described,  and  accompanied  by  ozsenous  dis- 
charge m)m  the  nose,  should  at  least  be  most  suggestive,  and  will  serve 
to  distinguish  between  this  disease  and,  for  instance,  typhoid  fever. 
The  chronic  type  of  glanders  might  be  mistaken  for  syphilis,  and  here 
is  where  the  real  difficulty  of  diagnosis  will  probably  obtain.  In  doubt- 
ful cases  the  crucial  tests  would  be  microscopic  examination  of  discharges 
after  staining  for  bacilli,  and  the  cultivation  test. 

Prognosis. — A  c^eneralized  attack  of  glanders  is  a  matter  of  gravest 
import,  especially  when  acute.  Scarcely  more  than  10  or  15  per  cent, 
of  such  cases  recover.  In  the  more  chronic  manifestations  the  prognosis 
is  very  much  better,  half  of  the  patients  making  a  final  recovery. 

Treatment. — AH  infected  animals  should  be  quickly  isolated  and 
destroyed,  their  carcasses  being  burned.  If  possible,  the  infected  wound 
or  abrasion  should  be  coaxed  to  bleed  freely,  and  then  cauterized  with 
some  active  caustic.  By  prompt  interference  with  the  first  manifesta- 
tions it  may  be  possible  to  cut  short  the  disease.  This  would  necessarily 
be  done  by  excimouy  cavierizaiiony  packing,  etc.  Bayard  Holmes  has 
reported  a  case  in  which,  during  two  and  a  half  years  of  chronic  mani- 
festations of  this  disease,  he  anaesthetized  the  patient  twenty  times  for 
the  purpose  of  opening  new  foci  or  scraping  out  old  ones,  finally  obtaining 
a  permanent  cure.  There  is  no  specific  treatment,  but  the  septic  symp- 
toms should  be  combated  as  already  indicated  in  the  chapter  on  Sep- 
ticaemia. 

By  making  a  glycerin  extract  from  the  filtered  and  evaporated  culture  of  the 
glanders  bacillus  it  is  possible  to  prepare  a  toxalbumen  analogous  to  tuberculin, 
which  reacts  in  a  similar  way.  By  it  animals  may  be  fortified  against  inoculation, 
and  by  its  use  a  peculiar  reaction  is  produced  in  those  affected  by  the  disease.  It 
is  known  as  mall^in,  and  by  it  are  tested  all  horses  used  for  the  preparation  of  the 
diphtheria  antitoxine,  in  order  that  all  possibility  of  glanders  may  be  eliminated. 
It  is  probable  that  it  might  be  made  oi  therapeutic  value  in  treating  the  disease 
when  actively  present  in  man. 


Anthrax. 

Anthrax  is  more  commonly  known  as  splenic  fever ,  maUgnant  pvs^ 
tide,  or  tvool-sorter^s  disease  ;  in  Germany,  as  Mi/zbrand,  and  in  France,  as 
charbon.  It  is  an  infectious  disease,  which  has  devastated  many  parts 
of  Central  Europe  of  cattle,  and  which  has  been  fre(iuently  met  with 
abroad  among  men,  though  but  raix^ly  in  the  United  States.  All  the 
domestic  and  nearly  all  the  experimental  animals  are  suhjoet  to  it. 
Gronin  has  stated  that  in  the  district  of  Novgonxl,  in  Russia,  during 
four  years  more  than  56,000  cattle  and  528  men  perished  from  anthrax. 
Poultry  and  dogs  are  not  exactly  inunuue,  but  possess  a  low  suscepti- 
bility to  the  disease.  It  seems  to  prevail  in  low  districts  and  in  marshy 
grounds. 

The  terms  anthrax  and  carbuncle  have  been  variously  used,  and  confusion  has 
at  times  arisen  from  this  mistake.  It  would  be  best  always  to  call  the  disettse  by 
the  name  anthrax,  and  never  to  use  the  lorni  "  carbuncle"  in  connection  with  it, 
although  in  the  cutaneous  lesions  most  often  seen  in  man  anthrax-pustules  assume 
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Fig.  36* 
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Ihe  carbuncwlar  type,  lyeing  accompanied  by  considerable  tbsue-necrosis,  which 
may  be  separated  in  the  shape  of  sloughs. 

The*  dist^sc  is  the  result  of  the  invasion  of  the  iHirlfht^  anfhracM, 
which  is  a  relatively  kr^e-jsizeil  baeiltiis  varying  in  l>readth  from  1  tn 
li,  and  in  length  Irnni  5  to  20  mikroiis.  It  is  nmst  easily  eultivatefl 
oiitriide  the  both  ^  ami  multiplies  with  threat  rapidity  in  the  Ixxly  of  sus- 

eeptible  auinials,  is  the  type  of  spore- 
beariog  baeilli,  and  is  so  easily  recog- 
nized  and  worked  with,  that  it  is 
eomnionly  used  in  hiboratorv  inves- 
tigations. The  demoiistnition  of  it;^ 
spefntieity  we  owe  to  Davaine  in  1873, 
although  he  had  described  it  in  1850. 
The  i»rgauisms  are  non-motile  bacilli, 
ami  irprotluce  by  fission  as  well  us 
l>y  j^pores,  both  of  whieli  pt*oee.ss€**i 
rati  lieubserve^l  under  the  lens.  They 
>taiu  \^ith  all  dyes,  and  are  easy, 
tin  High  sMUiewhat  dangerous,  to  work 
with.  While  the  mature  organisms 
a  i*e  of  CO  n  i  [ki  m  t  i  ve  1  y  si  i  gli t  resi s ta  n ee,  1 
their  spores  are  extivmely  durable  and 
require  relatively  powerful  antiseptic 
iW  (Kfiiiikel  Aud  jitilutions  or  prnlnuged  heat  or  the 
[ictinic  etflrt  of  bright  sunlight  to 
destroy  them.  Pie<'es  of  thread  dipjx^d  in  a  lumilbni  eiUture  of  anthrax, 
in  which  tlie  sp^n^■^  form  best,  are  nsetl  in  lalionitor}^  investigations  for  i 
determining  th(^  strength  of  antiseptic  solutions  iieeessiiiy  to  kill.  These! 
are  the  so-called  import -thrrttifK 

Anfhnf.r  httriUi  may  enter  the  Ixnly  tli rough  the  respiratory  organs^^ 
through  any  ahntdnf  ^ut'/rnr^  and  jHjssildy  even  through  the  alimeninry 
vmiai.  They  may"  also  pass  thnmgh  the  jjlaecnta  and  affect  the  fijetus 
in  ntrro.  They  are  Uh)  large  t<i  jxiss  through  the  walls  of  the  eapillariea 
of  ordinary  size;  eonsetpiently,  they  j>lug  them  and  priHlnce  a  meehan- 
ieal  stasis  which  is  rapiilly  lullowed  In'  gangrene.  From  the  kidney 
struct uivs  and  eapillancs^  however,  they  must  esea[je,  since  bacilli  are 
found  in  the  urine  in  certain  cases  of  antlinix. 


♦^ 


EftoilU  of  unthr  IX      tr'Hi 


siieuir  juict*  of  in- 


Antlirax  bacilli  better  illuatrate  the  jiussible  tiiechaaisai  of  these  infectiotiBl 
agents  tbun  iiny  other  organisms,  save  possiblv  tlie  erysipelas  cocci.     They  may  be  ] 
seen  choking  the  capillaries  and  completely  interfering:  with  all  lunL'tion^  thereby 
determining  the  death  of  the  invaded  part.     They  produce  a  t<:»xine  of  virulent 
properties  of  somewhat  uncertain  strength;  and,  tinally^  they  are  aerobic,  and 
jience  secure  their  oxygen  from  the  lisnaes  ia  winch  they  grow;  thereby  robbing  J 
ihenj.     The  ^pore^  are  so  rcsintant  that  they  remain  for  an  indetinite  length  of* 
time  in  the  soil  upon  which  carcasj^es  of  aninmis  dying  of  the  disease  have  rested 
or  have  decayed  ;  jmd  wiieh  Helds  are  dangerou?*  grazing-groiinds  for  cattle  for  an 
indefinite  number  of  years  thereafter,  bacilli  being,  as  Piusileur  has  shown,  brought 
to  the  surface  by  earth- worms.     Tliey  are  also  Busceptible  of  heiog  carried  dry 
by  the  wind,  or  moij^l  in  currents  of  water,  and  sj^read  for  an  indefinite  dislauce,  a 
constant  menace  to  all  vert*'hrnte  aiiimalB  that  partake  there<>f. 

Anthrax  bacilli  are  capabh^  of  attenuation  by  ^sticcessive  cultivation^  also  of 
having  their  virulence  re^tonHl  hy  pa*i.sing  through  the  bodies  of  anitnals.  These, 
however,  are  all  points  of  iIltert^:*t  which  concern  the  bacteriologist  rather  thaa 
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the  pactbing  surgeoti,  although  the  latter  muiit  be  familiar  with  the  researches  of 
the  foruier. 
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BacllU  f)f  anthrax-  st^rtiiim  from  liver;  X  500 
( Frail kcl  mvl  Ffcitter). 


In  man  the  di.sease  fK'Ctirs  usually 
or  wooi'i<ortt'r^s  (itMt'frMr^  the  hitler  name 
liahility  of  thnso  individuals  whc*  oonie  in  rnntact  with 
and  liides  of  diseaseii  aiiiniuls  or  their  immediate  pnMliiets 
of  ineuhation  iii  brkf — on  the  average 
two  or  thi-ee  dayj?.  The  first  Ie,sion 
appears  usimlly  on  the  faei%  hands,  or 
arnis^  and  is  eharaeteriztid  by  hwal 
diseomfort  with  formation  of  a  small 
jxipide,  vvhielt  rapiilly  bi-etmies  a  ves- 
icle with  an  arei>la  of  eellnlitis  ahont 
it.  This  x-y  rjpidly  followed  by  indii- 
ratioii  and  i  nil  It  ration,  and  these  by 
lix-id  ;Jiintrrene,  the  n^sult  bein^^  the 
sejxiratit)!!  of  a  t*ore-like  mass,  iniu-h 
as*  in  eertain  cases  of  carbuncle.  The 
affected  art^a  is  nsnally  diseoloixxl, 
often  qnite  black.  The  process  is  not 
usually  accomjuniied  by  sujipui^atitui, 
nor  is  then:*  the  pain  of  true  carbuncle. 
The  lesions  tend  to  spread  jwriplier- 
nlly,  but  there  is  more  or  less  vesi- 
cation of  tlie  surrounding  skin.  On 
account  of  the  local  isciuemia  there  wll  always  be  tpdemaof  the  affw^ted 
rej^ion,  and  sometimes  the  swelling  and  bx*al  disturbance  l>ccfjme  ex- 
treme. These  |)eculiar  lesions  have  given  rise  to  the  common  name, 
maViffiUint  pn^fith ,  whieli  is  well  deserved.  At  last  a  line  of  ^lemaiva- 
tiou  bei'omcs  nianifestjand  if  the  disease  progn'ss  favorably  the  iiielniled 
area  is  sloughed  out,  leaving  a  snrtace  which  it  is  hojied  will  B<H)n  become 
covered  with  reasonalily  healtliy  gra nnlatitms. 

Absence  of  jKiin,  and  usually  of  pus,  are  significant  features  of  anthrax. 
Should,  however,  mixed  intc*"tion  iK-eur,  we  are  ipiitc  likely  ti>  get  pus- 
fnrmation.  When  the  disease  pirtakes  less  of  the  chann'teristics  of 
lualfgnaut  jnistule  and  more  of  a  general  infectifai,  the  liK-al  symptoms 
may  not  predominate,  but,  on  the  contrary,  septic  indications  may  be- 
come serious  and  even  fatal.  The  evidence  of  nion?  or  less  toxgemia 
is  usually  at  hand,  however,  and  the  toxine  of  anthrax  is  almost  as 
destructive  of  musele-t^cll  integrity  as  is  that  of  di]ihtheria. 

The  hx*al  lesiims  may  be  single  nr  midtiple,  l>ut  will  be  met  with 
alni(»st  always  U|>on  exposed  ureas  of  the  hotly. 

Pr»ST-MOKTKM  ApPEAUANri>;. — These  will  de|»(  nd  upon  the  clinical 
course  of  the  disease.  In  the  sloughing  tissues  the  bacilli  ai*e  very 
numerous,  while  around  the  margin  more  than  one  bacterial  f«»nn  will 
proljably  W  met  with^A  r\  mixed  infei-tion.  Sbonhl  saprophytic  orgau- 
mus  eompli<'atc  the  case,  they  may  have  re|ilaccd  the  anthrax  bacilli 
by  the  time  the  exaniinatitm  is  made.  The  latter  abnun<l,  however,  in 
the  bhiod,  and  may  usually  be  found  oechuli ug  tlje  capillaries  af  tlie 
liver,  spleen,  kidney,  etc.  In  intestinal  iufeetitui,  particularly  in  ani- 
mals, the  mesenteric  nmh^s  are  involved.     Inasmudi  as  styptic  features 
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accompany  all  fatal  cases,  putrefaction  will  be  found  to  begin  early, 
and  the  changes  in  the  blood  and  the  gross  changes  in  the  other 
organs  will,  for  the  most  part,  remind  one  of  sepsis  rather  than  of 
anthrax. 

Prognosis. — Prognosis  for  man  is  not  usually  unfavorable,  the 
majority  of  cases  recovering  with  more  or  less  local  destruction  of  tis- 
sue. Should,  however,  infection  become  generalized,  the  case  will  prob- 
ably terminate  fatally. 

Treatment. — This  must  be  both  local  and  constitutional.  The 
former  should  consist  of  the  most  radical  possible  attack,  and  should 
include  complete  excision  of  the  infected  area,  with  the  use  of  active 
caustics  or  the  actual  cautery.  In  fact,  the  latter  instrument  offers  a 
most  valuable  means  for  combating  the  destructive  tendency  of  the  dis- 
ease. Sloughing  and  separation  of  the  cauterized  mass  may  be  hastened 
by  warm  antiseptic  poultices.  Subcutaneous  injections  of  5  per  c^nt. 
carbolic  solution  have  been  practised  with  apparent  benefit  in  a  number 
of  cases,  but  should  only  be  relied  upon  in  the  treatment  of  the  milder 
manifestations. 

Benefit  will  accrue  from  the  use  of  the  ichythol-mercury  ointment  whoee  for- 
mula I  have  given  when  considering  the  treatment  of  Erysipelas.  It  has  been 
suggested  to  treat  these  cases  by  the  employment  of  the  bacillus  pyocyaneus,  since 
it  IS  known  that  this  organism  when  injected  with  the  anthrax  bacillus  materially 
attenuates  its  effect. 

An  albuminose  corresponding  to  tuberculin  has  been  prepared  by  filtration 
from  anthrax  cultures,  ana  a  glycerin  extract  or  other  preparation  of  this  is  found 
to  confer  immunity  upon  many  experimental  animals  and  to  mitigate  the  disease 
in  those  suffering  from  it.  Pasteur  has  demonstrated  also  the  possibility  of  pro- 
tecting animals  by  a  sort  of  vaccination  with  attenuated  organisms,  and  it  is 
demonstrated  that  animals  may  in  this  way  be  protected  from  the  disease  or 
redeemed  from  its  ravages.  It  is  quite  likely  that  treatment  based  upon  these 
experimental  results  will  be  introduced  to  combat  the  disease  in  man  should  it  ever 
show  more  than  a  tendency  to  involve  solitary  individuals. 

Malignant  CEdema. 

This  disease  has  been  recognized  for  some  time,  mainly  by  French 
and  Continental  clinicians,  and  under  such  names  as  gangrene  foudroy- 
antCy  gangrhie  gazense,  gangrenous  septicceniiaj  and  gangrenous  em- 
physema. The  name  malifirnant  Oddema  was  given  by  Koch,  who 
identified  the  infectious  organism.  It  is  one  of  the  most  dangerous 
forms  of  gangrenous  inflammation,  and  occurs  sometimes  after  serious 
injuries,  and,  agjiin,  after  most  trifling  lesions,  such  as  those  inflicted  by 
the  dirty  pointed  instruments  of  the  gardener,  etc.,  or  even  the  stings  of 
insects.  Two  cases  are  on  record  where  the  disease  followed  a  puncture 
of  the  hyixxlermic  needle  for  the  administration  of  morphine.  In  one 
of  these  the  organism  was  found  in  the  solution ;  in  the  other  it  prob- 
ably had  been  deposited  upon  the  skin. 

Malignant  oKlenia  is  essentially  a  s^x^eific  form  of  gangrene  (see 
Chapter  V.),  and  is  mentioned  here  rather  because  of  its  specific  cha- 
racter. It  is  characterized  by  rapidity  of  spread  and  the  specific  nature 
of  the  exudate,  as  well  as  by  the  speedy  destruction  of  the  tissue  in- 
volved, and  by  more  or  less  gas-formation.  It  is  not  the  same  as  the 
gaseous  phlegmons  described  by  some  German  surgeons,  yet  partakes  of 
their  general  character.     {Gas  phlegmons  have  been  rarely  noted,  their 
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peculiarity  being  formation  not  only  of  pus,  but  of  nioiv  or  less  oflfensive 
giise*^,  which  csciijve  when  the  jile^nion  is  ini'iscd.  The  g;tse.s  arc  due 
to  the  prcsetire  of  .saprophytic  oipinisnis,  and  gas  plilegnions,  an  such, 
are  to  Ik*  rcgaitlctl  as  instances  of  jnixwl  infeetioiK) 

Malignant  ffidema  is  known  by  the  brown i»h  discoloration  of  the  overlying  skin, 
which  is  streaked  with  blue  where  the  overfilled  veins  tslmw  throug^h  it,  while  the 
uHflerlyinpf  tisisueji  are  sodden  with  fluid  and  more  or  le.ss  blown  iiti  by  the  gaseom* 
prwhicts  of  decomposition^  so  that  the  finger  dtteete  a  firm  crepitus,  an  h  coiiimon 
in  f^uhentaneous  emphvsenia.  From  the  wound,  if  one  there  be^  flow*  a  thin,  tbnl- 
^melling'  secretion ^  which  may  also  be  expressed  from  the  deeper  layers.  Tlmt  the 
neighboring  lvmph-s|iacoa  and  nodcB  are  actively  involved  is  evident  from  the 
enormoiis  swelling  ot  the  hitter,  a.s  well  as  from  the  peneral  condition  of  the 
patient  The  rapid  eleviition  rd"  temperature  witli  but  triHing  remissions  remains 
constant  until  shortly  before  death.  The  tongue  early  becomcis  liry  and  cleaves  to 
the  palate^  its  surface  being  covered  wilh  a  thirk,  foul  liir.  Patients  early  hecome 
apathetic,  complaining  otdy  of  pain  and  burnintf  thirst.  DcHrium  and  coma 
usually  precede  death,  which  may  occur  in  even  ^o  short  a  time  as  lifteeri  to  thirty 
h«>urs.  After  death  the  cadaver  bloat*>  quickly  and  putrefaction  got^  on  ivita 
amazing  rapidity. 

PosT-MortTKM  Appearances. — At  the  scat  of  the  icnon  even  oui»- 
des  and  tendons  will  V»c  fianid  rnaeer4itcdj  bone  deuntled  and  >:urroundcd 
by  a  putrid  fluid,  the  entire  rcj^iou  i^resenting  a  nnfn hi e  !=wt'!liiig  and 
intiltnitiun  of  soft  |>arts  with  reddish  fliu'ds  and  stiiikiug  gases.  The 
overlying  skin  will  he  stretehed,  ami  snjM'rHehd  blisters  may  dceja^n  the 
intensity  of  tlie  j>r(M*ess.  The  veins  arc  cbiggetl  with  deef»niposrtl  l>lofMl 
and  brokeu-dowii  thrombi,  and  in  the  heart  and  large  vcsst'ls  will  l>e 
found  putrid  liquid  as  well  us  g;is^  to  wluise  presence  early  and  sntldcn 
deatli  is  probafdy  due. 

The  Im^^fim  &/  maUgnnnt  fedema  was  deuionstrated  by  Koch  in  18S2.     It  h  the 

*ame  as  the  vibnon  sqcdk/ur  of  Pasteur.    It  much  rcsemblet*  in  form  and  shape  that 

of  anthrax,  yet  differa  widely  irom   it  in 

that  it  id  motile,  but  particularly  in  that  it  Fio.  38. 

is  strictly  an  anaiJrohic  organif?m.  growing  -m 

im  surface  of  culture -media  only  in  the 

strict  ahsence  of  oxygen.     The  hacillas  of 

malignant  cedema  may  be  found  in  rich 

black   loam   at  almost  any  time,  in  this 

rettpect    strongly  resembling   the  tetanus 

bacilluH.    In  fact»  a  guinea-pig  inoculated 

tvith  ordinary  garden -earth  is  very  likely 

to  display  Rymptoms  either  of  tetanus  or 

of  malignant  <i?de ma.     An  interesting  case 

of  this  disease  following  typhoid  fever  has 

been  reported  by  Brieger  and  Ehrlich. 
Whde  thin  distinct  organiwm  produces 

constant  effects  in  the  direction  already 
,  indicated,  there  are  doubtless  otlier  or- 
I  ganisnvK  capable  under  exceptioiifil  circuni- 
I  stances  of  producing  analogous  disturb- 
IftQce^s:  and  it  doea  not  follow  that  every 
I  cane  of  gangrenoiijs  emphysenm,  g.iseous 
I  phlegmon,  etc.  is  necessarily  due  to  thin 
I  fcaciilu^.  I  have  known  personally  of  ^me 
i  ca>*e  of  extensive  gangrene  of  the  intetrninent  of  the  hack  accompanied  with  ga»eoU8 
[decomposition  which  wa**  distinctly  not  due  to  this  cause. 

Prognosis. — This,  i\\r  the  runst    part,  is  bad,  es|>eeially  when  the 
Dilltis  of  malignant  cedema  is  alone  at   fault.     Putieuts  luay  escaj^e 
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with   their  lives,  bat  always  at  the  expense  of  more  or  less  tissue- 
dei^tniction. 

Treatment. — ^This  most  consist  of  extensive  incision  to  permit 
e<«cape  of  fluid.*  and  gases  and  relieve  tension ;  of  sach  antiseptic  appli- 
cations a.-*  can  be  made  a\'ailable ;  of  immersion  of  the  affected  part  in 
a  hrit  antiseptic  bath,  if  this  be  possible ;  and  of  such  vigorous  stimu- 
lation by  the  most  powerful  measures — strychnia,  alcohol,  etc. — as  may 
be  prirtrtible,  in  orrler  to  support  the  patient  throu^  the  period  of  pro- 
found depression  characteristic  of  the  disease. 

Bauschbrand,  OB  Black  Leg. 

Thi-  is  a  disease  quite  common  among  cattle  in  Central  Europe ;  it 
i.-^  known  to  the  French  as  symptomatic  charbon,  and  among  the  Engli^ 

as  black  quarter.     Clinically,  it  pur- 

FiG.  39.  sues  a   course   similar    to    that  of 

malignant  oedema,  with  this  principal 

clinical   difference — that    the    gases 

,  produced   in   rauschbrand   have  no 

^*  '"'^iv  ^  ^'.        putrefactive  odor,  while  those  dis- 

^     **^\  ^  tending    the    tissues    in    malignant 

I      1 1  ^        ^      *    oedema  have.    Moreover,  the  disease 

.\*         ^      ^  "^       ^\     /    '^^^  is  due   in  this  instance  also  to  an 

L  ^^  *^  anaerobic  bacillus  much  resembling 

^  •  1    ^  '    ^^^^  ^^  gangrenous  oedema,  although 

'^^1       .         J     ^      '  ^        there  are  minute  differences  between 

^       '       %     ^jT       •  V      ^^^   ^^   organisms.     It   is    known 

•      ^i^  ^W      also  that  one  attack  of  rauschbrand 

^    ^  ^    /  confers  immunity,  which  fact  is  not 

'  ^^^^  y^t  established  for  malignant  oedema. 

•=^^^^^  It  has  been  established  also  that  the 

»ftfiiiii«(  of  raiifif ht»ranri :  from  pure  culture  Organism  is  capable  of  transmission 

iWdf?.!;;'"''''""*'*''"'  ^  '"^  ^'''*"*'''  from  mother  to  foetus,  and  that  pro- 

tective  inoculations  can  be  performed 
m\\v\\  as  in  the  erase  of  anthrax.  With  some  of  the  animals  at  least  the 
ran.Mi'hbnmd  bac^illi  can  be  intensified  in  action  by  mixture  wHlth  the 
Iwirilhis  pnHh'giosus. 

Actinomycosis. 

This  also  is  a  Huhacutey  but  always  destructive  infection  by  a  specific 
micro'Oi'f/dniHm,  though  not  a  bacterium.  Known  alw^ays  as  actinmny- 
cohIh  in  man,  the  disease,  which  is  most  common  in  cattle,  has  been 
known  connnonly  as  lumpy  jaw  or  sv^elled  head,  and  years  ago  was 
usually  n'pinlcd  as  (^ancor  or  as  a  malignant  affection. 

Many  old  imi?*ouin  Hpecimens  labelled  a»  cancer  of  the  tongue,  jaw,  etc.  have 
of  late  hvvu  shown  to  be  instances  of  actinomycosis  of  these  parts.  It  is  occasion- 
ally met  with  in  man,  so  that  now  there  are  ])robably  at  least  three  hundred  cases 
on  recor<l  in  this  country  and  in  Europe.  The  organism  was  recognized  some  fifty 
years  ajro  by  Langcnbcck  and  Lcbert,  but  was  not  scientifically  described  until 
thirty  years  later.  The  names  of  Bollinger,  Israel,  and  Ponfick  will  always  be 
connected  with  these  researches. 
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The  orgamsra  itself  belongr*  among  tlie  raij  fumji^  U  kimwii  iis  the 
actinor/ufci^,  anrl  occupies  a  somewhat  iiocettjiin  place  in  flassiticiitinn. 
It  is  large  enough,  when  entire,  to  Ije  noted  by  t!u*  naked  eye,  lia.s  oixli- 
narily  a  yellowish  tint,  a  tallowy  eonj^igtenee,  and  may  he  seen  nnder 
the  microsieojx'  to  consist  of  a  cluster  <►*'  hrsinching  prolnngtitinns»  clnh- 
shapal  at  tlie  end,  radiating  from  a  eoninion  centre.    They  give  it  rndely 


Flu,  40. 
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Actlnomy  coAt*  bovb,  from  ^ectiona  of  a  "  lumpy 
jaw,"  Bhowing  ray  ftiui^ufi  (Crooki^tmnk). 


Aotinomyeli*,  from  liver  of  a  multf  imtleiit  : 


a  snnflower  appearance.     It  is  stained  with  diffieiilty,  In^st  witli  a  rmn^ 
binatioD  of  picrowinnine  and  sonic  aniline  dye.     In  tissiie-sectiiins  the 
Gram  stain  is  the  best*     It  is  cultivated   with  difficulty,  bnt    can    he 
grown  npon  solid  media  an<l  may  be  inoculated. 
As  met  with  in  tissue  or  in 

pus,  these  fungi  cfHistitute  small  Fia  42. 

granulations,  giving  usually  a 
gritty  sensation  to  the  tinger, 
which  is  due  to  the  presence  of 
calcium  sfdts.  The  recognition 
of  this  calcareous  material  is  L»f 
great  imji<»rtanee,  since  it  may 
enable  a  diagnosis  to  be  made 
offhand  which  otherwise  might 
puzzle  one.  In  the  only  case  su 
far  met  w4th  by  the  author  the 
diagnosis  was  established  within 
a  minute  by  the  iletectiiai  of 
these  little  j»articles. 

Tlie  «lJsea?<e  is  very  common 
aoionjf  cattle  in  certain  regions,  aad 
cauwc-j*  the  condemnation  of  many 
aniniaU   in   every    lar^e  stockyard 

e^titbiiahment  where  ini^peetion  is  <.'areful  and  .scientific.  It  <icfiirs  oftener  in  young- 
ihiiD  in  old  animalw,  and  most  oi'Uu  m  tljose  which  come  tVoai  valley  regions  and 
nj^rshi'!^.    In  animals  iulection  occurs*  alanjst  invariably  through  the  laouth.  which 


Actiuomyciat  from  siibmaxillarj*  jf^and  of  a  steer 
iy^i  uil  imiiiersioro. 
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ia  easily  explained  by  the  fu€t  that  in  gnizing  the  lipsi,  tongue,  and  gums  are  likely 
to  he  irritated  and  intceted  at  any  time  tVoni  soil  containing  those  fungi  along  with 
growing  grain.  The  path  of  infectioti,  then,  is  usually  by  the  mouth,  while  acci- 
dent  fteema  to  determine  whether  the  inteetion  shall  manifest  itself  mainly  in  the 
intestinal  cana!  or  the  re^jdratt^ry  tract.     In  animals  there  is  lens  tendency  to  su\)- 

J juration  than  in  man,  the  infection  in  man  being  usually  ii  mixed  one.  The  name 
uttipfjjnw,  so  generally  given  to  the  afl\*ctionj  h  indicative  of  the  most  conspicu- 
ous legion  in  cattle,  for  the  iirganism,  having  once  invaded  the  gum,  for  instance, 
passes  quickly  to  the  bone,  or,  having  involved  the  tongue,  is  not  slow  to  infect 
the  lymjihaticH  of  that  region,  lu  consequence  we  have  tuinora,  often  of  inordinate 
size,  which  may  invrdve  the  btmes  or  the  s(jft  parts  and  cause  great  disfigurement, 
along  with  necrosis,  lejiding  evenlually  to  the  death  of  the  animal.  These  tiimora 
are  essentially  tjrauiihifiQn-tumorn  due  to  the  prt^ence  of  a  specific  irritant— namely, 
the  aciimmitfci^ — wliich  acts  here  as  do  the  tubercle  bacillus,  the  lepra  bacillus, 
etc.  in  other  infectious  granulomata. 

In  mail  the  ilij^ciii5e  is  almost  always  at*t*ufiiiuuiictl  by  abseess-forraa- 
tion,  the  pus  containing  the  (listiiietive  yellow  gritty  partieles  which  are 
fininil  ill  nu  (*t Iter  disease.  The  stnmg  reseniblariee  Imtween  the  lymphoid 
ci»lls  of  tliis  furni  *if  graiiiilonia  and  tlie  ernl»rynnal  eells  of  sarcoma  has 

¥m,  43. 


ActinamycoBiA  bovla  (Crookihaak). 

IHTmittetl  the  jR^rpettiation,  until  reecntly,  of  eonftision  Ijetween  these  \^^^ 
neoplasms. 

Ijarge  ahgicesses  form  as  the  result  id"  the  et^alescence  of  small  one^ 
and  bv  tiie  time  the  disease'  is  reeognized  ext(*nsive  destriietion  and  hw^ 
of  snbstanee  may  have  taken  place.  In  man  it  is  tied  alone  about  the 
Diouth  that  the  disease  is  noted,  although  primary  lesion  here  is  by  no 
me^ns  inimjiient.  It  leads  to  at!eetions  similar  to  that  already  .sfMikc'ii 
of  in  cattle,  with  a  pro^rresj^ive  intiltration  and  breaking  down,  includin|j 
aettiai  neerosis  ol"  lione,  etc.  The  |>us  will  escafx^  at  various  point^, 
and  may  give  to  the  surface  an  a  p  pea  ranee  as  i>f  many  e  raters  with  ii 
cxmtnil  eaus^'.  When  tlu*  dis(nise  has  involved  the  Inng,  either  dirtK^tly 
or  indireetly,  the  fungi  and  the  ealeareous  particles  may  \w  foaiKl 
in  the  sptjtum.     Shonld   there  l>e  stispidou  of   thig  involvement,  the 
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spiitiiui  shoiiltl  always  be  examine*!,  Kvfii  in  the  lieart'-substanee 
tumor!*  of  this  same  eliamcter  havi'  been  fimnd.  The  first  case  imivtl 
in  man  had  yiidei-gune  exionstve  verk4)mt  raries.  Intestinal  iufo'tion 
is  |K>ssible,  in  which  case  multiple  Icsious  will  ibmi  in  the  intestinal 
walls,  which  may  contract  atlhcsinus  tci  the  nlMh>miual  imrietes  and  tbs- 
char^^  externally  throut^h  them.  The  apjKiiiiix  has  been  fuuud  iuvulved 
in  such  lesions.  Infection  of  tlie  skin  lias  alsu  been  tlescribed,  though 
this  iK'curs  more  rarely. 

Diagnosis. — Aetinoniyeotic  lesions  have  been  in  time  ptist  minfahn 
far  cftnrrr,  snrf'ottia,  iuhereniosis,  si/philiny  etc.  Without  going  more 
minutely  into  diffeiTnces^  it  is  enough 
to  say  that  in  man  it  will  always  l)e 
characterized  by  nmre  or  less  sn[i- 
puratiuu,  and  that  in  the  purulent 
disi'harge  fnvni  the  iufecteil  bK'Us  tlic 
chamcteristic  yelhiw  cnlcareous  j>a re- 
ticles should  enable  recognition  c»f  j 
this  disc^ise  at  once. 

pRCKiNOHls. — So  long  as  the  fiKMisI 
is  accessible  it  is  a  juirely  lo<*al 
matter,  and  prognosis  is  as  favondde 
as  in  liieal  tuberculosis ;  but,  iuas*- 
much  as  in  too  many  cases  infection 
has  proceeded  to  a  point  where  the 
^ui'ge(»n  *?tinur»t  safely  follow  it,  prog- 
uosis  must  be  guaixled.  Actinomy- 
cosis is  in^e  from  acute  manifestations, 
for  the  most  jHirt  free  iVom  pain,  pur- 
sues a  chronic  course,  and  is  chanic- 
terized,  as  are  the  other  slt*w  ini'ee- 
tions,  by  progressive  emaciation, 
pn^stnition,  etc.  Inasmuch  as  it  is 
essentially  a  chronic  eomlition,  time 
is  atfiirded  for  careful  study  in  diuibt- 
fnl  eases,  for  nijeroscopic  examination,  etc. 

Tekatmknt- — This  must  consist  of  nidicid  extirpation  of  all  infected 
tissues  and  areas.  If  this  can  lie  done  thorough ly,  and  sjifely  in  other 
resi>ects,  one  may  hold  out  a  prospec^t  cjf  positive  cure.  Fn^  incis^iori, 
wiclc  dissection,  the  use  of  tlie  actual  cautery,  etc.  are  always  called 
for  in  these  cases.  If  it  involve  the  tongue  alone,  for  instance,  there 
is  an  excellent  pro^^peet ;  if  but  a  portion  of  the  jaw  be  involved, 
a  complete  excision  of  one-lialf  or  more  may  l>e  followed  by  excellent 
results.  If,  however,  the  lung,  liver,  vertebne,  or  other  vital  and  inac- 
cjessible  jiarts  be  inv»)lved,  surgical  measures  may  atlbrd  amelio ration, 
but  can  hardly  be  expei'ted  to  cure. 


ActinomycoaiB  in  man  (Musser). 


CHAPTER    IX- 

SUBGICAL  DISEASES  COMMON  TO  MAN  AND  THE  DOMESTIC 
ANIMALS  (Continued). 

By  Roswell  Park,  M,  D. 


Tuberculosis, 


Fio,  45. 


The  most  iini>ortant  and  frequent  of  the  infections  lUseagei?  common 

to  animals  iiiid  iiuin  is  tuberculosis.  This  is,  for  th**  most  part,  a  siib- 
aeuto  or  ehronie  affectinn,  aitbou^li  in  a  small  jvrojiortum  of  eases  it 
assumes  an  acuteness  of  tyi>e  wbieh  may  ouike  it  t'nral  within  so  short  a 
time  as  fourteen  or  fifteen  ilays  from  tlie  lirst  reeognizal*le  symptom  or 
even  less,  Tiibereulusis  as  a  form  of  di^ase  is  moi*e  prevalent  than 
any  other,  and  is  the  eause  of  death  of  a  proportion  varionsly  estimated 
at  from  20  to  30  |)er  cent,  of  mankind.  It  is  a  disease  wliicli  intimately 
eoneerns  the  surgeoUj  perhaps  even  mort*  than  the  pliysirian,  inasmueh 
as  it  is  also  the  most  eimimon  of  all  tlie  so-ealled  snrj^jieal  diseases.  The 
frequency  with  wliieli  it  is  met  varies  in  <lilferent  jiarts  of  the  e<inntrv, 
and  in  some  measure  with  the  character  of  the  |>opuhition.  In  tlie 
avemge  surgieal  clinic  of  the  United  States  probably  25  jx-r  cent,  of 
eases  <if  surgical  disease  are  manifestatiims  of  this  atfection. 

Surgical  tuberculosis  now  covers  the  entire  range  tif  diaease-nmuifeiitationa 
formerly  inacciiratelj  and  inaptly  described  as  *rr^ro/w/a.     The  term  scrutula  is  noi 

expurgated  from  medical  term mi>logj%an< 
there  lis  no  longer  any  excuse  for  its  cou- 
tin  nance,  save  possihly  in  making  certain 
explanations  to  the  laity,  who  are  not  yet 
educated  to  the  new  term.  All  of  the 
active  manifestatioaM  formerly  regarded  a^ 
scrofulouij  are  now  known  to  be  due  to 
tuberculosis. 

ihir  views  with  regard  to  tuberculosi!* 
h  a  ve  h  ee  n  co  m  p  I  etely  re  vol  a  t  i  on  i  zed  w  i  tb  i  n 
the  i»aHt  twenty  yearn,  since  the  specific 
natare  of  its  cause  has  been  establ itched, 
and  the  distinctions  made  in  the  ♦*ld  tex 
books  between  yellow  and  white  tubercle, 
etc.  are  now  relegiited  to  the  oblivion  which 
they  deserve.  8Jnce  the  inoculation-ex* 
periments  of  Villemin  in  18<35»  who  first 
demonstrated  the  in<»cu lability  of  tu1>er- 
culous  product^j  and  the  epoch-makiiie, 
discovery  of  Koch,  vvlio  in  1SS"2  establisheo 
beyond  cavil  the  parasitic  nature  of  the 
disease,  tlic  views  and  descriptionti  of  ihe 
old  writers  have  had  to  be  entirely  revisjcd. 
The  infectious  character  of  the  disease  is  now  so  well  c^tabliBhed  that  the  ehaizi 
of  evidence  was  years  ago  reg^arded  at*  complete.  The  tubercle  bacillus  {bacitlna'] 
tuberculosis)  is  a  thin,  rod-sliaped  organii4m,  from  3  to  4  iiiikrons  in  length  (average 
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mg  in  len^h  half  the  diflmeter  of  n  red  blood-corpuscle),  often  alig^htly  curved,  with 
ends  UHUally  roumle^i.  It  is  ofti^n  fotJiid  in  pttin*,  armnjred  in  V-forin,  sonietimea 
in  chains.  8jn>rt'-foroiuti<iii  is  the  exception,  the  orgaJiinjnH  iijiually  dividing  hy 
fisMinn.  Free  spiire.s  arc  never  observed,  altbon^^h  when  properly  s*tained  ihe 
bacilli  exhibit  spotK  which  seear  to  indiciite  spore- fnnuatit*n.  The  organ inm  ^eeraa 
to  possess*  a  quite  tough  cell-wall  or  eap-'«uli%  which  eaabk^  it  to  pa^^s  through  the 
entire  aliaientarv  canal  without  destmct inn  by  the  digestive  juices,  and  whicli  givea 
it  a  vitality  that  perniit8  exii^tence  ont«<ide  the  body  for  a  consifh^nibie  length 
of  time*  It  i«  a  facultative  anaerobe,  growing  either  w^ith  or  without  oxygen.  It 
has  a  distinctive  manner  of  taking  t^taiu^  which  enables  its  reeogjiition  and  differ- 
entiation from  other  forn>8.     In  cultures  it  growls  very  slowly  at  body-temperature. 

To  the  j*fv?^*iirt»  uf  tuheivle  haeilli  it)  the  f  is^iu's  i^  dm'  timt  ^1i^itillctive 
^  B^repitifui  of  ndls  wlueh  (M institutes  the*  sii-caUcil  miliary  tubercle. 
Its  (ireseneo  niid  nrmn^eiiieot  is  ai»|Mirei»tiv  tin*  dir^^rt  *mtc<uiic  «*f  the 
irritatina  jjrcKhieed  by  these  iiiinuto  iuRnjjn  bmlies,  iiiid  its  loethcwl  of 
gnxi|jing  iH  80  charaetcristie  that  it  niav  be  everywhere  and  usually 
easily  nnnij^iiized.  Its  eentre  is  eom posed  of  one,  possibly  sevei*;il»  ///rni^ 
r#y/-K,  whose  uuelei  are  usually  arm ripHJ  arotiud  the  run  1*^111 » with  pTha[)S 
cli^enerative  eliaiig-es  g:oin^  un  in  the  interior  4d*  the  eell  itsidf.  In  this 
£:iant  cell,  us  well  as  caitside  of  it^  may  be  seen  one  or  si'veral  fuhervU 
fmri/ii.  Around  tijis  centre  art*  elustere*!  a  number  id'  hirgre  cells,  known 
spitlu:iioi<l,  whieh  may  alsiJ  conhiin  bacilli.     These  cells  are  proljably 
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Synovlik]  tnenibnuiL'  with  luberek**;  X  TO:  ffimnt-cell  in  Uie  middle  of  a  ihsrply  oniliiRMi  tubercle; 
alKtut  it  rounai'vll  InllUraliuu  (Krnuse), 

derived  from  epitlielitini  when  at  band,  or  fforn  the  endothelinni  of  the 
vessel -walls,  or  from  tlie  ^xed  tissue-eells.  Outside  of  this  arv  yet  other, 
umially  spiiidle-shajR"*),  eell^J  etmtaincd  in  a  eonneetive-tissue  tietwork 
and  n»^mled  usually  as  ii/mphohl  *riLs,  When  tubercle  is  exjR»riinentally 
pro<luced  the  bacilli  fMi'eni  nioix'  unnierons  tlmii  they  do  in  instances  cd* 
^jxintatieons  disease.  This  little  u^r^rrt'tration  of  cells  constitutes  a  mass 
whieh  may  be  ref*i»a'niznl  by  the  naked  eye — ^a  ruiunte^  usually  white 
|>oint  or  ntwlulc,  whitdi  is  ktiown  as  a  uti/ittrff  fuhi'vrh\  It  is  subj<x't  to 
any  <me  of  several  chjiujires  iw  be  presently  eonsiilen-il,  and  it  is  usuiiUy 
inuiul  in  large  number^  when  present  at  all.  The  punetiite  apj)eamnee 
V.H..  I— n 
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of  mWhry  tnh(?Tcn\iym»  k  perhaps  best  Feen  iijkki  the  eerebml  membranes 
nr  tlie  peritojieiini  in  rasrs  nf  iunite  milkiry  tiibiroulnsis.  By  (Mialesoeiice 
(*t"  a  nunxber  of  these  inxliiles  hiri!:er  tulKTeles  arc  fbriiied,  and  by  eom- 
bi nation  of"  cotilosc^ence  and  easeouH  iletrenenitioii  are  prtKlueeii  the  larg«^ 
cheesy  nuisses  whieli  <nir  tV»refatlier8  called  i/rHoir  iubeiTle. 

The  epitbenr>id  eel  Is  are  by  some  nt- 
Fig.  47.  gjjirdtd    fts    TiicxHfitHl    Iciieocyt^;    by   yet 

others,  \\s  the  pre  duct  of  divisuoti  of  the 
fixed  eel  Is.  The  giaut  cell  is  probably  the 
result  iii  irritfitiijii  m  one  of  thes^e  cells,  the 
iitinailus  being  «ijtlieieiit  to  provoke  division 
of  tlie  nucleus,  but  not  of  the  entire  cell. 
Since  the  principal  eellular  activity  occurs 
in  the  interior  of  tlii8  nodule,  the  re^nlt  is 
a  eondensation  about  the  peripliery  which 
famishes  even  tun  lly  a  sort  of  eapMule,  as 
it  were,  the  tissues  being  hardened  and 
condensed  as  if  tor  this  special  purpose. 
The  effect  of  this  is  to  iuteri\*re  with  vas- 
cular supply,  and  finally  to  completely  s»hut 
it  off,  t^o  long,  now,  as  no  pyogenic  in  fee* 
tion  occur,  the  (^rit^inul  tubercle  may  grad- 
ually shriv^el  down  and  dif^appear,  or,  iiu'Ht 
likely,  eascons  degeneration  will  occur,  and 
it  may  pemist  as  a  cheeky  nodule  for  an 
indetinitc  length  of  time.  As  such  a  tuber- 
cle grows  old  the  cells  lose  their  identity. 
retiiHC  to  take  Htains,  and  a  alow  or  quiet 
coagulatiun-neerosis  results.  In  this  nest 
aometijniH  calcium  salts  are  precipitated, 
the  result  being  a  mkareom  noduk.  On 
tlie  other  hand,  during  the  active  stage 
<d*  this  tubercle- ibrmatifin  cell -resistance 
inny  he  lowered,  either  from  general  or  con* 
Htitutional  causes;  the  original  focus  db- 
integrates;  ttihercle  bacilli  are  liberated, 
and  are  now  carried  hither  or  thither,  meta' 
static  ftibrrcles  being  the  res^ult  of  their  dij*- 
semination, 

S|Kintaneoii8  healing  of  ttdx^rcle  is 
I>Of*sible,  and  may  be  due  to  three 
dilierent  causes : 

{*f)  Necroi^is    an<l    exfoliation    of 
diseased  tissue  (r.f/,  in  lupus) ; 
(h)  Oic^itrieial  fivrtnatiou  ; 
(c)    Retrtigi-ade  nietaraorphosi^ 
Loiiked  at  from  auotber  pjiiit  of  view,  tlie  possible  fates  awaiting  the 
Tuiliary  tube  re  le  aix'  the  fol  lowing  : 

(h)  luu'tfpi-iuiafton  ; 

(c)    (lurnif  Jh'f/rneraffOH  ; 

( (i)   i  hicarco hj^  Ikyen  crat io n  ; 

Absorption  of  tubercle  nnddubtedly  is  j¥>ssible  under  fiivorable 
eircunistances,  but  just  what  ennstitnte  these  favt^rin^  circunistanees  no 
one  knows,  since  they  oeeur  in  ciises  which  di^  n<it  terminate  fatailv. 
To  be  able  to  describe  them  wtJiild  be  to  detail  luitmtclv  the  chang*?s 


^ 


Tulx^reulosiB  of  serous  iii<»mt)mnes  [timfca 
vdginalii  te<stlH];  raund-ccll  JiHiltrmion 
(GuUlmftua). 
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which  permit  of  recover}-  after  non-traumatic  tubercular  infection ; 
which  clinical  fact  is  amply  demonstrated  by  the  experience  of  the  pro- 
fession.    Absorption  is  probably  largely  a  matter  of  phagocytosis. 

Encapsulation  has  already  been  spoken  of,  the  capsule  l)eing  formed 
by  the  condensation  of  the  original  cells  of  the  tubercular  agglomera- 
tion, the  infectious  organisms  being  thereby  imprisoned  so  long  that  they 
are  practically  starved,  and  finally  die.  The  tubercle  bacilli,  however, 
may  long  lie  latent  in  such  a  cellular  prison,  and  should  anything  occur 
to  break  the  prison- wall,  they  may  escape  and  still  prove  actively  infec- 
tious. In  this  way  are  to  be  accounted  for  the  fresh  eruptions  from  old 
miliary  or  other  deposits. 

Caseation  is  a  condition  more  fully  to  be  described  in  works  on 
pathological  anatomy.  It  comprises  a  series  of  changes  in  the  chemical 
constitution  of  the  cells  by  which  an  albuminoid  mass  much  resembling 
casein  in  composition  and  appearance  is  produced.  The  English  equiv- 
alent chee^ty  well  describes  many  of  these  masses,  which  both  cut  and 
appear  very  much  like  domestic  cheese.  They  have  a  yellowish  color, 
and  are  met  with  in  masses  in  size  from  a  pin's  head  up  to  a  robin's  egg. 
These  are  the  yellow  tubercles  of  the  older  writers,  and  such  a  cheesy 
tumor  has  been  called  tyroma. 

Calcification  refers  to  a  peculiar  deposition  of  calcium  salts  within 
the  interior  of  these  nodules,  -the  first  precipitation  occurring  usually  in 
the  centre  of  the  giant  cell,  which  is  itself  the  topographical  centre  of 
the  miliary  tubercle.  As  time  goes  on  it  may  spread  from  this,  until  a 
mass  easily  recognizable  by  the  naked  eye  and  detectable  by  the  finger 
is  produced.  Such  calcareous  particles  are  frequently  found  in  sputa, 
and  are  always  an  index  of  the  tuberculous  character  of  the  case.  They 
differ  markedly  from  the  yellow  calcareous  nodules  found  in  the  pus  of 
actinomycosis,  and  the  only  circumstances  under  which  they  are  likely 
to  be  confused  are  met  in  pulmonary  disease,  which  may  prove  to  be 
either  one  or  the  other. 


Cold  Abscess. 

Suppuration,  as  indic^ated,  is  the  result,  for  the  most  part,  of  a  mixed 
or  secondar\^  infection  with  pyogenic  organisms.  I  have  in  the  previous 
chapter  groujx^d  tubercle  bacilli  as  among  tlic  facultative  pyogenic  bac- 
teriii,  yet  I  must  siiy  that,  for  the  most  part,  pus  is  not  formed  in  this 
ilisease  except  in  consequence  of  coincident  activity  of  other  bacterial 
organisms.  The  matter  of  suppuration  of  tubercular  foci  is  one  of  the 
greatest  importance  to  the  surgeon,  because  thereby  is  pnxluced  a  dis- 
tinct class  of  so-C4illed  abscesses — namely,  the  eohl  or  conr/C'Sfion  ahsresses, 
Tliese,  as  usually  coming  under  the  surgeon's  notice,  are  of  the  chronic 
tvjx',  and  are  free  from  almost  all  the  ordinary  signs  of  abscess-forma- 
tion. They  are  invariably  the  result  of  local  infection,  sometimes  per- 
haps by  the  tubercle  bacilli  alone,  hut  most  often  by  combined  action  of 
these  witli  pyogenic  forms.  For  their  i'orniation  a  previous  tubercular 
lesion  is  essential,  and  such  is  always  met  with.  AVherever  old  tuber- 
cular lesions  are  met  with,  tlierc  may  cold  abscesses  also  form.  Xo 
tissue  or  organ  is  exempt :  they  are  found  in  the  bniin,  in  tlie  bones, 
viscera,  joints,  skin,  and  evcrywliere. 
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Cold  abscesses  have  not  oti1\^  a  ^i|j^nifiojiin^  of  their  own,  but  for  the 
most  part  Jill  itU'ntitw     Tlieir  must  distiiijjriiisliiiijj:  feature  is  nfimitingt 
membra tWjwWivh  funus  wlieiievur  sutticieiit  time  lius  <»lapst»tL     Much  has 
Ixien  MTitteu  about  this  in  time  past,  and  mueh  error  has  l^een  j>er|ietn- 
ated  with  iTfrard  to  it.     Tliis  is  tlie  nieiiibnine  formerly  considered  and 


Pyojjbjrlaetic  membmne  dotted  with  tubt  ri']*^  foutaliiing ^ant-cells  ;  X  70 (Krauie). 

called  jfjj/o^ni/ej  under  tlie  111  isa]»|ire!i  on  si  on  that  hy  it  the  pns  or  c«mtent 
of  the  ubM^ess  were  pnnluerd.  I  wish  to  emphasize  in  every  possible! 
way  that  this  is  a  siid  error.  Tliis  ntemlirane  dr»es  not  act  to  prtKluce 
pus,  bnt  is  rather  tlie  residt  of  eondensation  *)f  e<41s  around  the  margin  of 
the  tubercular  lesion,  formings  as  it  were,  a  sanitary  cordon  for  the  abso- 
lute and  definite  purpose  tif  pnitcetifai  ay^iinst  furtlier  ravjiges,  I  there- 
fore insist  that  tlic  term  pyiigcnie  mcudinmc  be  alxklished,  there  being 
no  sueli  membrane  under  any  eircuuistanees,  and  tliat  this  be  known  as 
that  which  in  etfeet  it  is — namely,  a  pyophylactic  membrane.  If  i^  a 
protcdion  af/abwf  piWy  and,  were  it  not  for  its  |>resenee,  there  would  l>e 
ni^  limit  to  the  spread  of  tuln^reular  invasion.  As  it  is,  a  lesiiui  thus 
snrnmnded  is  shut  t*tiMVntu  mi^st  j>t*ssihilities  of  harm^  rarely  enerojn*hes, 
except  by  tlie  most  ^radu;d  ]ir(K*esses,  and,  on  the  eontmry,  often  eon- 
tracts  and  reduces  its  dimensiuns,  the  watery  jxirtiim  td'  its  contents  lieing 
^'^radually  al)sorl>cd  and  the  more  solid  and  etdlnlar  portions  beeoming^ 
eon^tensed,  finally,  into  matter  which  undergm^s  caseous  degeneration,  so 
that  eventually  recovery  may  eusne  as  the  (*onsecpience  of  a  metamor- 
phosis f>f  an  original  cold  abscess  into  a  caseotis  ncHlnle  surrfamdetl  by 
the  old  pyophylaetic  memljrane,  whieli  is  mm'  serving  as  a  capsule. 

The  toutents  of  the  coltl  ftb.Hri'iw  are,  in  flnnie  iiiHtances  at  least,  of  rather  acute 
orig-in,  and  couHequently  may  have  been  origfinally  pus  or  its  near  ally,  Fpon  the 
other  huad,  in  canes  whieh  have  oi-eurred  very  slowly  this  niHterial  never  i;*,  and 
neTer  wjis,  refd  pus,  hut  is  n  seniifliiid  drhris  iutviniir  certain  properties  which 
reniind  *>ne  of  pus.  It  ha^s  been  my  vU'mt  liithertn  to  devise  for  this  material  a 
name  whieh  shouhl  disiinguish  it  fr*im  pus  and  indicate  what  it  really  i«,      Ina*- 
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mach  as  most  of  it  has  been  of  a  purulMid  clmraetcr,  at  least  at  one  time,  I  have 
suggested  tliat  it  be  callfd  firchfjnjon  [t,  f.  f>rigiiially  pus  or  puruloid).  As  tliia 
flows  froiii  r^ucb  a  cold  ab^cesH.  it  is  more  or  1*3^.^  watery  and  contaiuH  caseous,  soDie* 
times  cttlcareoiii*j  nodules  in  niasse.s  r>t'  L'on.-siderable  size,  and  not  infrequently 
plough}*  of  tiiAsue  and  old  shred?*  of  white  librous  tissue  which  rei<i»t  decomporiition 
for  a  long  time,  This  material  haA  been  thus  inipri!*oned,  {Sometimes  for  months  or 
even  years,  and  coasiequeiitly  lias  lo«t  most  of  its  reseinblanee  to  what  it  originally 
was.  The  organii*ms  wiiich  first  produced  il  have  long^  since  died  out.  and  it  is 
practically  st^i^rile.  If  any  organisms  survive,  they  iire  the  tubercle  bacilli,  which 
are  very  much  more  resistant  and  tenacious  of  life  than  llie  ordinary  pyitgenic 
organii^ms.  This  is  why  most  culture-experiments  fail,  and  why  even  inoculation 
with  the  contents  of  an  obi  cold  abscess  is  often  witlioiit  efFecl  even  on  most  bus- 
ceptible  animals.  Nererfheievif,  the  baciiii  whirh  the  Hemifluid  coHtenfji  do  not  (foniain^ 
mny  yd  linger  In  the  meshett  of  the  pi/o^tht/iacfic  memhrarii' ;  and  hrtY  iurk4  the  greatest 
danger  in  aenling  with  these  Imoa*.  In  order  to  incise  and  eJtpoae  them^  opening  muBt 
be  made  through  tissues  as  yet  uninfected  and  clown 
upon  tissues  wliere  may  still  lurk  the  living,  though  Fio.  49. 

apparently  inactive,  organ i>4m^.  Transj>lantcdj 
h<iweverj  into  fre^h  living  tissue,  they  may  there 
attach  themselvesi  and  britjg  about  a  fresh  local 
infection.  This  is  the  explanation  for  many  lesions 
and  untowanl  events  so  bemoaned  by  surgeons 
of  previous  generations.  For  example,  the  ma- 
jonty  of  anal  fistula?  are  essentially  tuberculous 
sinuse:^.  When  treated  by  the  old  method  of  sim- 
ple incision  without  disj)osal  c»f  the  iatective  meal- 
bra  ue,  the  result  was  simply  to  expose  a  fresh 
wound  to  a  new  infection;  and  it  i^  not  strange 
that  certain  consumntive  and  other  patients  were 
made  worse  and  baa  their  lives  shortened  in  this 
way.  f>n  the  other  hand,  if  such  a  lesion  as  this 
be  treated  not  merely  by  incision,  but  by  radical 
extirpation  of  the  whole  tubercular  fucus  down  to 
freah  and  normally-bleeding  tissue,  and  if  such  an 
operation    be  thorough,    or,   w^hen    it  cannot   be 

tiioroughly  done,  if  the  cavity  be  thoroughly  can-       '^^^SNMjtJStTth      Vd 
lerized  with  a  powerful  caustic,  we  may  then  see  a  t^^Bfi^BlElA:       ^l 

fresh  crop  of  granulations  afipear  after  separation 
of  the  sloughs,  or  in  the  former  instance  we  may 
get  perfect  primary  union  by  suitable  ajiposition 
of  the  parts  ;  and  all  this  without  re*in  feet  ion  and 
without  anything  but  resulting  good  to  the  patient 

In  old  cases  the  pyophyltietio  nic^niljrdne 
is  %*erv  toiijgh  ami  very  adherent  by  its  oiitir 
suriat*e.  It  can  soiiietiiiics  be  jk-cIciI  tdi'  in 
strij>!S  of  considerable  extent,  at  other  times 
oannoteven  Ik?  sepaniteii,  or  Hunetimei^  Ls  so 
phiceil  as  to  render  it  iui possible  t«»  fVdlow 
it  to  it8  tennitmtioru  Com p fete  fjiirjtntlnrf  of 
ihU  metnhruiw^  or  at  least  eoinplete  destnie- 
tion,  i.s  the  duty  of  any  one  ^vbo  attacks  such 
a  tubeivuhir  lesion  ;  and  when  its  complete 
remitval  in  impracticable,  faibire  to  remove 
it  shtiidd  bo  atoned  for  by  simic  puwcrfid  caustic,  such  as  zinc  cldoride, 
nitric  acid,  caiistie  pyn>zont%  or  tlu'  actual  canter)',  whicli  sliall  be  made 
li*  follow  it  to  its  nhimate  rarnificattniu  ^T\\v  mcmbnine  and  the  tJssneH 
tniderlyiMj^  when  thus  cantcriKcd  Mill  sepai^jte  as  sbm^hs, and  these  ^dll 
\ye  replaced  by  presumabty  bealtliv  ^i^annlations,  which  should  be  encour- 
aged until  the  ori^itial  cavity  be  filled  or  tbe  surface  healed  over. 


l^mm  (coI4)  iibM<e«fle«  rl replacing 
t»tber  liajjiiea  (lAnneloag^u). 
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In  ji  genoml  way,  then,  it  may  lie  said  tliat  iwiite  absoesses^  a.«  indi- 
mted  in  tliu  previous  rha|iter,  liavi'  no  re^il  linntin^  infinlirano,  altlK>ugh 
there  is  more  or  less  eMndeiij?attt»n  of  tis.sues  uboiit  the  foeu^s  of  iufee- 
tion.  A  typie^il  membmne  is  distinctive  of  tniiereiilar  abscesses ♦  ancl  is 
to  be  repirtled  always  as  their  natural  protect ron  and  a  barrier  against 
their  further  eneroarhment — nevertheless,  a  membnine  whose  iQiier  sur- 
fiice  may  hnrl><>r  still  active  organisn*s,  which  yet  cannot  4^sea|x^  throucrh 
its  onter  texture.  Consequently^  tu  simply  incise  it  or  inefficiently  seraj)e 
it  i.^  to  do  a  worse  than  useless  thin^;  and  one  should  never  attack  it 
unless  he  is  prepared  to  thoronglxly  extirpate  it  or  destmy  its  integrity', 
and  in  this  way  linally  dis|M>se  id'  it. 

Cold  abscesses,  when  near  the  surface,  cause  a  Iduish  or  dusky  dii^* 
eolomtion  of  fhe  overlying  skin,  while  the  snperfieiul  and  sul>cutaneous 
veins  of  this  region  are  usually  enhirgcd.  Fbu-t nation  is  also  a  pri»mi- 
neut  phenomenon  in  coiniection  with  thcni  when  they  am  be  pali>ate<L 
Deep  eolleetions  of  this  kind  may  be  mistaken  for  eysts  or  tumors,  in 
which  ease  tlio  aspinitor  needle  may  be  used  to  facilitate  diagn*»sis.  They 
vary  in  size  from  the  snuiUest  jmssible  eollc(*tiini  of  iluid  to  ab^*esses 
which  may  contain  a  ir^iHon  or  more  of  pnrub»id  luatcrial  or  archejiyon. 
Tlievare  known  often  txi^  gravif(tfinH'(tfmrK'<ej-^,  l>ecaus4:'  l>y  the  mere  weight 
of  the  containeil  fluid  they  tend  to  elongate  or  spn^ad  themselves  in  the 
dii"ection  in  which  gravity  would  natnmlly  car  re  a  collection  of  fluid. 
Thus,  cold  absi'esses  originating  from  tultcivular  disease  of  the  lower 
spine  frequently  work  their  way  along  the  psoas  muscle  and  pi'esent 
belcjw  Ptinpart's  ligament  as  jMOfw  (th^feesi^m^  or  elsewhcR*  alnnit  the 
thigh,  while  those  whit4i  eome  from  similar  disease  of  the  uppermost 
cervical  vertebne  may  present  behind  tlic  pharynx,  as  the  si»-ealled 
7'drophanpiffeal  o/>^ec^c;<;  and  tliose  fr4»m  the  dorsiil  spine  pix^sent  not 
infrequently  as  htmhar  abscciiHe^t,  Thene  are  but  two  or  three  familiar 
examples  of  what  may  occur  in  any  part  of  the  IkxIv. 

Tkeatm pint;— Aside  from  the  treatment  of  i-old  abscesses,  aln:*ady 
indicatinl,  l>y  radical  measures,  otlicr  means  have  iieen  suggested,  anil 
particularly  for  the  treatment  of  those  in  which  such  extreme  measures 
are  impnieti(:ral>Ie  or  simjdy  impissible.  It  is  sometimes  efficiieitHis  to 
simply  tap  or  renu*ve  by  aspiration  the  contents  of  such  a  cavity.  It 
may  never  refill,  or  but  slowly,  and  after  reiK*ated  tapping  alone  a  veiy^ 
small  pcreentagt*  of  snt^h  crises  will  subi^iile  into  inactivity  and  the  lesi«ia'' 
be  sntxlnedj  if  not  abH>lntely  cured.  Of  late  treatment  by  injection  of 
s<ilutious  or  emulsions  of  iodoform  lias  been  quite  gcnendly  aeceptetl 

ThiB  IB  baaed  iipoD  the  alleged  specific  prf>pcrties  of  iodolbrm  «»  beinjj-  pecu- 
Itarly  tntal  to  Uibercle  biicilli,  presumably  by  HlKratifm  of  free  iodine,  A  cavity 
to  be  thus  treated  Klicmld  be  lirst  emptied  aa  completely  as  p(*?j*ible,  after  which 
may  be  thrown  into  it  a  glyceria  emulsirin  or  an  ethereal  sohitinu,  or  a  saq»ension 
in  sterilized  oil  of  iodoform,  n*'iiallv  in  ;^tren|rtli  of  5  to  10  per  cent.  From  25 
200  c.  c.  of  some  sucii  prejmratiou  h  intnidaced,  while  the  tvfdls  of  the  abscess  are 
more  or  lefts  manipulated  hi  the  endeavor  to  completely  disseminate  the  mixture. 
The  c^innulft  through  which  it  h:i>^  Ixcn  introduced  h  then  withdrawn  ;  and  ihi** 
can  usually  be  done  without  an\%  or  at  most  with  but  Httk%  unpleasant  iodoform 
effect!*.  Thif*  is  due  to  the  pyopliylaetic^  mcnibniiie,  whicli  Uriiiti*  the  activity  of  the 
indolbrm,  as  it  has  done  that  of  the  p>revi*m3*  contents  of  the  abs*ces8,  Such  cuviti 
have  alHo  been  treated  by  washing  out  through  a  trocar  with  an  injection  of  varioi 
antiseptic  or  stiamlating  solutions,  among  which  we  may  mention  hydrogen  w\ 
oxide,  weak  iodine  aohitionit,  etc.  My  own  advice  U  to  treat  all  tul.»erculous  le*io] 
radically  when  suck  measureg  are  nut  con t rain dica ted  by  their  multiplicity  or 
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too  great  depreauion  of  the  patient,  and  «o  long  as  lections  are  accessible  to  ordinary 
1  Of»erative  procedures.  Thin  *<auie  ndvife  pertains  also  to  those  which  have  already 
'  8]wntaneott8ly  evacuate*!  themsilves  or  where  the  overlying  skin  S^  threatening  to 
Weak  and  permit  escape  of  euntent«.  Almuat  any  case  where  this  is  imniiiient  is 
one  in  which  the  surgeon,  as  Kuch,  ought  to  interfere.  On  the  other  hand,  in  deep 
collections  and  in  debilitated  individuiilii  the  treatment  by  injection  may  at  least  be 
tried. 

With  sidck'd  years  f(f  oxpenence  my  coiiviotion  has  |i:r(nvn,  liuwevcr, 
tlmt  the  liest  way  in  whitdi  iv  treat  uwessilde  tiiherrular  Ic'hioji.s  is  by  the 
most  mdinil  and  niereile^s  extirpation,  and  that,  while  this  suljjeets 
|Kitit'Dts  to  o{>erative  ordeals,  it  nevertheless  shortens  the  period  of  time 
during  whieh  they  are  nnder  treattnent,  hastens  eonvalescenee^  and  leads 
to  very  much  more  j>erniancnt  results. 

The   QuMMATA  of  TuBERCtTLOSIS. 

The  other  an<l  essential  eltaracteristie  of  tidjereidar  disease,  by  whieh 
it  manifests  itself  in  siir^ieal  lesions  at  least,  is  the  infectious  granu- 
loma to  whieh  it  ^ives  rise.  This  is  a  term  first  aj>jdied  l>y  Virehow  to 
new  fonnatiiais  of  grannlatiim-tissue,  whi<."li  are  tJie  ivsnlt  ot' tlie  presence 
of  an  invading  and  sperifie  irritant,  Tliis  tissue  varies  litth^  in  tyjw?,  if 
at  allj  froni  that  alreatly  described  when  ikaling  with  the  healing  of 
ideers,  an<l  is  common  to  the  neoplasms  whieh  are  met  with  in  tulx^rcn- 
losis,  sypliilis,  lepnvsy,  glanders,  and  some  of  the  other  local  infections. 
80  little  chw^s  the  tissne-ty|M:'  vary  in  tliese  thUen^nt  instances  that  it  is 
ditiicnit,  if  not  innpossihle,  to  distiiignish  by  mien^seopic  seetitais  of  the 
uustiuned  tissues,  or  at  least  those  unstained  ftir  ha<'teria,  to  wlueli  class 
of  lesionfl  they  behmg.  The  production  of  granidation-tissue  k,  liow- 
ever,  of  sneh  geneml  prevalence  and  such  important  signitieauee  that  it 
must  be  spoken  of  at  some  length  in  this  jdtiee, 

Thia  tissue  may  he  met  with  in  any  of  the  tis^ue^  of  the  body,  but  is*  seen  per- 
hiips  least  often  ujjon  the  serous  memhranea  of  the  cranial  and  peritoneal  cavities, 
whereas  in  the  joint-cavitie,'*  it  m  common.  It  is  provfiked,  as*  ju.st  stateil,  hy  the 
presence  of  tubercle,  and  hm  the  power  of  penetratioji  into  and  Buhstitution  for 
almost  all  the  other  tissues  of  the  body.  Thus?  in  a  primary  tubercular  focus  within 
the  bone  a  granuloma  will  foruj  and  extend  its  UaiitsT  while  the  surrounding^  bony 
iiiksue  melts  away  before  it;  and  it  is  by  the  growth  of  this  tisHiiein  a  partifulaV 
direction  that  tubercular  [products  from  within  the  bone-cavity  are  finally  carried 
to  the  surface.  When  this  material  ha^  escaped  from  bone  or  from  tissues  without 
the  bone  toward  the  surface,  iU  presence  is  marked  by  induration,  by  livid  dis- 
coloration of  a  limited  area  of  skin,  with  elevation  of  the  nurface,  Avhich  finally 
breaka  down  atjd  shows  discolored,  bleeding,  and  poutin§^  granuhitions,  which  in 
the  absence  of  restraint  now  proliferate  more  rajdtJly,  and  otteii  to  the  point  where 
they  get  away  from  their  own  blowl-supply,  and  conscouently  necrose  upon  the 
surface.  This  is  th^  /tmtfona  (jrautifntiun-figsite,  especially  of  the  German  writers, 
and  may  be  met  with  upon  the  surface,  or  is  tmpiently  seen  in  opening  into  joint- 
cavities  and  other  tissues  infected  by  tubercle*     The  api^earance*  of  this  fungous 

■  tissue  are  modified  somewhat  by  environment  and  ]ires.^tire:  in  joints  flat  and 
radiating,  masses  of  it  will  be  found,  extending  along  the  synovial  surfaces  and 
into  the  articular  crevices.  This  fimgous  tissue  may  grow  in  any  direction,  but 
apparently  always  does  advance  in  the  direction  of  leiwt  resistance.  It  leads  to 
complete  perforations  of  the  flat  bones,  like  those  of  the  skull,  while  tuberculous 

^  ]iiaa«es  from  the  dura  may  caiLse  multiple  perforations,  the  granalation-tissue  tiaally 

f«caping  through  the  overlying  skin.     In   tuberculosis  of  synovial  sheaths  and 

burwa*  it  extemls  along,  and  may  completely  fill  and  even  distend,  them.     Jt  will 

*    tissues  which  arc  united  together,  and  it  may  lead  to  disintegration  and 

,i74ition  of  the  firmest  textures  in  the  b(Mly.     80  long  as  it  be  not  exposed 

iv  lui:  ail  nor  to  pyogenic  infection  it  will  preserve  ita  characteristics  for  a  con- 
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siderable  letig:th  of  tiino*     ImniCHHat*}ly  upou  exposure  it  is  likelv  to  brea.lt  down, 
and  infection  will  travel  ajR^tnJily  aluiig  it  into  the  deeper  cavity  whence  it  has 
tiprung,     A  mjis.s  ni  this  li*^ue  contaiiicd  within  the  normal  tifwues,  condensed] 
Diore  or  less  hy  prffwnre,  uninfected,  aud  not  freely  supplied  witii  blood,  is  entitle 
iu  the  name  of  tuberculous  ifumma,  whone  tendency,  however,  i?i  far  the  ino8l| 
I)art  to  break  down  and  su[»purate.     HuLdi  guminata  may  be  found  in  any  part  off 
the  body,  and  diflFer  only  in  unessential  re^pecu  from  the  ditfu«e<J  and  more  or  leatl 
infiltrated  masses  of  granuUtioo -tissue  which  occupy  serous  cavitias  or  which] 
extend  in  various  directions. 

The  le;^ioiis  of  siirgieul  tubercuhistis,  except  those  alreinly  spoken  of 
us  constituting  cold  abscess,  ui-e  so  essentially  eontjeeted  with  the  presence* 
of  gramilatioii-tissue,  just  elesenbed*  or  of  tliis  form  of  tlie  infectious^ 
graiudoniata,  that  no  student  can  a}>preeiate  the  subjeet  until  he  is  cpiite" 
iiiniiiiar  with  this  tissue  in  its  various  yJiases  and  in  various  hM^ations, 
Of  such  great  iniportauce  is  it  that  this  be  realized  that  some  of  the 
k*eal  nuiuifestations  of  this  new  tissue  must  here  be  eonsideredy  although 
they  nuiy  be  i*ehearsctl  in  otlier  form  in  suceecding  chapters* 
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LapUff  of  Imtid,  lubffculftr  iH*imse  of  bonea, 
wUli  libsorptlou  ^.Kruuse). 


fiirt'locmia  "  i,>ti'liiliittistTr. 


In  the  skin  and  subcutaneoxis  tissues  and  in  and  under  mucous 
membranes  this  gninuhuion-tissae  may  be  stmlied  at  places  where  It  is 
fr(*e  from  most  td'  the  mechanical  restraints  to  growth^  ami  where  in 
other  resjiccts  its  a jrpea ranees  ait*  typimL  The  nn^st  chai^acteristic 
niauife.stations  in  tlic  skin  m-cnr  as  lupus,  a  disea.'^e  for  a  long  time  con- 
sidered caneerons  or  of  nneertain  t^tiology.  \\'e  are  in  |>osition  now  to 
teach,  liowcver,  tliat  lupus  is  always  a  cutaneous  manifestation  u(  tliis 
protean  disease. 

In  m  incipient  stages  hipus  conj*i(*ts  of  multiple  minute  nodules  of  p^ranulatirm- 
tissue  just  beneath  the  8urfaee>  containing  all  the  elenienti*of  true  miliary  tubercle^ 
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with  infiltration  of  the  surrounding  skin,  even  into  tlje  s^ubcutaneoua  fat.  The 
most  crimmon  location  of  these  le^ionss  it*  on  exposed  snrfacew.  Bacilli  are  not 
numerou;^.  yet  nmy  he  denmnstriitt^d  in  all  these  lenions.  The  tendency  Ls  more  or 
less  rapidly  to  break  down,  the  result  being  u  tubercular  ulcer^  vvbicli,  jus  it  extends, 
iiianife^t;^  u.Huaily  a  disposition  to  cicatrize  in  the  centre  while  enlarging  around 
\U  periphery.  The  dermatologif^ta  deaeribe  several  different  forms  of  lupus  under 
the  names  hyptrtrophiettJt^  vitfgariJt,  ftufcuiosfts^  etc,  all  of  which  are  e.^seiitiaHy  the 
«aaie  in  character,  tlie  ditfLTences  being  largely  constituted  by  the  rapidity  or  .slow- 
ness with  which  the  granuloma  of  the  skin  breaks  down.  From  the  surface  these 
growths  may  extend  and  invfdve  parts  at  considerable  depth,  even  the  perioateum. 
Thiij  natne  shoubl  also  include  the  le.sionH  de.scrihed  a;*  ttero/nloih'rr/ta  or  scrofulous 
ulcers  of  tiie  skin,  they  being  all  of  the  same  real  character. 

A  variety  known  tL<*ittittomical  fubrrdr  has  been  dc«cribe<l  by  nuiaerous  writers, 
found  especially  uimn  the  iiands  of  thns^e  who  haunt  disjiecting-rtMvmH  *jr  handle 
dead  botlies,  and  is  supposed  to  lie  the  result  of  lucal  inoenlation.  It  appears 
usually  as  a  warty  growtii,  wluch  ulcerates*  and  becomes  covered  with  a  scab — -is 
usually  most  indolent  in  character,  but  is  IVillowed  by  lymphatic  involvement,  and 
in  rare  instances  by  death  from  tubercular  disease. 

Any  let«ion  of  the  tikin — jiuncture,  abrasion,  etc. — may  be  infected  and  become 
a  tuberculous  sore.  Thus,  ears  punctured  for  eiir- rings  have  become  diseased  in 
this  way. 

On  the  mucous  aiembranefi  primary  lupus  is  rare,  usually  spreading  there  from 
a  skin  surface,  Nevcrthek^ss,  distinct  forms  of  it  may  be  notett  in  the  pharynx,  in 
the  nose,  etc.  In  fact,  tubercular  disejune  of  the  nasopharynx  is  quite  often  uiis- 
taken  for  malignant  disease,  but  will  almost  alw^ays  clear  up  un  proper  treatment. 
Upon  the  tongue,  in  the  larynx,  in  the  rectum,  and  on  other  mucous  >urraces  dis- 
tinct tubercular  lesions  are  occasionally  seen,  always  partaking,  however,  uf  the 
granulomatous  characteristics  already  described. 

In  the  l3rmphatic  structures  and  lymph-nodes  tulM^^^uIosis  is  a  most 
frefjueot  attVetioti,  Itj  the.se  Iwalities  it  may  rx^ciiisbuially  ho  ptilna^\^ 
but  is  almost  ahviiys  a  secondiiry  lesion.  It  is  in  st^pumtiii^  tVoiii  tlie 
lyniph-8tream  tlte  tuberele  Imeilli,  whieh  winild  otherwise  i)e  pas^e()  into 


Fi<i,  52. 
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TuTberculoib  of  uiesentedc  lymph-node;  X  200 
^FrtnkclUDd  Pfelrter). 


TubereuloBi*  of  pervicjil  lymph -nwles 
(Holloway). 


the  general  nreulntiori,  that  the  lyiiiph-nmleis,  aeting  as  filters,  render  tis 
the  greatest  ])(>s.'*il>le  serviee,  Tbesp  lilters,  liowever,  ulniost  idways 
become  themselves  iiiteetcHl,  mid,  enlarging^  they  asstmie  the  apjveamiitJes 
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known  to  tho  laity  as  gcrofukt^  which  in  time  past  have  been  so  generally 

spt>kt^n  of  ii?t  scrofuhuj*  f//awf.^,  Thest'  k*sit)iit*  ahoiind  ratlier  about  the 
axiUa  and  the  eervieal  and  !)rotK'hial  mxlus  tlian  about  the  lower  extrem- 
ities. Neverthelei^s,  the  retroperitmieal,  lueHi'Uterie,  and  inguinal  ncxles 
are  (weasionally  iuleeted.  In  tliese  ikkIcs  will  be  foiuul  ^iant  eells  sur* 
rounded  with  epithelioid  eells,  eoutaining  baeilli  and  umlergoing  cheesy 
deji^enemtion  in*  suppuratioiL  Inieetion  utien  prrw-eeds  from  centre  to 
periphery,  antl  then  to  the  surnniudin^  tissues,  the  filter,  as  sneh,  having 
becoDie  so  ehoked  that  nothing  seems  to  jxis8  it.  By  virtue  of  this  !«iur- 
rounding  intiltmtion  (vvhieh  usetl  to  be  known  as  penmJenifh^  when 
lymph- nodes  were  sjM:)keu  of  as  fipnph-f/ffntdH)  generalized  infectinn  is  in 
some  measure  jirevented,  while  the  natural  barriers  are  altered  and  nat- 
nral  distinctions  between  tissues  are  lost.  This  nmkes  complete  extir|)ti- 
tion  of  these  tubercular  foci  often  very  difficuh,  while  the  adhesions 
w4iieh  they  con tiiu't,  for  instance,  in  tlie  neck  are  often  to  the  large  vessels 
and  nerve-sheaths,  by  all  of  which  their  t»penitive  treatment  is  naturally 
e*m]plieated»  Wlien  infection  from  the  suj^MM'ticial  mwlcs  extcmls  towani 
the  surlaee  it  is  easily  recognized  by  the  dusky  hue  of  the  uverlying 
skin,  the  hardness,  iniiltratinu,  and,  later,  the  fixation,  of  these  masses, 
aeeumpanied  usually  by  eviileuees  of  suppuratlom 
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TutiercuUr  BpondyUUa  (carina) :  o,  osieogenejiia  and  o^t^nscleniaiii ;  e,  cavity  formed  by  i 
Uon  iif  tubcTcultir  futus  (Kraimti), 

In  the  bones  we  find  as  often  as  anywhert^  expiTssions  of  tuliercular 
dist^ase.     Strange  to  say,  it  is  not  nuieli  more  than  iifty  years  since, 
N^latoD  culled  attention  to  the  Iretpjeney  of  these  intraos^seous  lesionSj ' 
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and  demonstrated  the  easentially  tuberculous  character  of  oiiieh  that  had 
hitherto  been  o%'erlooked  t^r  consiilerLHl  under  that  vague  term  Kuriifula. 
All  those  forni!?  of  bone  tli.seaiw  comprehended  under  the  nanie^  Potfa 
ffi^'case^  spina  retttom,  tnttwr  alltHM^  etc,  are  now  known  to  be  di.^^tinctly 
tubercular  lesions.  In  nianv  instances  thcs<"  follow  the  slight  circ^ulatory 
disturbances  bronglit  about  by  cnntusions^  sprains,  etc.  This  is  csj>e- 
eially  the  case  in  those  who  are  pi^^dijsjKJsed  to  this  disease. 

Tuberculosis  of  bone  always  asLsume-*  the  phiiiie  of  miliary  lesionn,  followed  by 
the  fonnatioa  of  a  granultJUKi,  viiiirb  aiay  g^radually  encroach  u|>on  surravinding 
tiii^ues  or  may  assume  a  raorc  fulminating  tyj^c  and  spread  rapidly.  Appiireatly 
because  of  tfie  circulator}^  coiiditionj^^  these  lesions  arc  mont  common  near  the 
epiphysieal  lines  of  the  Icjng  bone?*,  seeking  aecmingly  the  ends  of  the  bone?^  as 
pulmonary  lesions  seek  the  terminations  of  the  lungs.  These  kwions  may  be 
i*olitary  or  multiple.  Beginning  iihvays  minutely,  they  spread  ao  as  to  produce 
foci  perhaps  even  two  inches  in  diameter.     As  the  result  of  the  formation  of 

Fig.  55, 


I  through  upper  end  of  feitmr,  showing  osieoscIerosiH  in  nne  of  pressure,  with  iLlteration 
tn  ■hup©—/,  t.  fltttttnint;  uf  head  un^l  widening  of  neck. 


l^anulatloQ-tissue,  the  surronndinij  bone  molts  away  and  disappears,  the  result 
being  a  great  weakening  of  its  ?^triirture  and  ex|)an-si<jn  of  iU  dimensions  in  order 
to  make  room  for  the  growing  mn8.s  wiiliin.  The  tendency  of  this  grannhUion- 
tLHSue  thus  imprisoned  is,  always  to  »^«/ape  in  the  direction  of  least  resistance. 
This  carries  it  sometimes  into  the  joint,  sometimes  out  through  epiphyseal  junc- 
tions^ and  sometimes  through  channels  in  the  hone  made  hy  its  own  pressnre,  with 
external  escape  and  appearance  of  the  dusky  •listim^tive  tissue,  felt  beneath  and 
then  upon  the  skin.  Where  hone  is  so  weakened  in  one  direction  it  i^  usually 
frtrengtlieDed  by  compensatory  deposition  of  calcium  salts  at  oiher  points^and  the 
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reir^ult  frequently  is  a  striking  combination  of  anit^opuroMi  m  the  immediate  presence 
of  the  diseiise,  with  oftfeoackrosk.  sometimes  to  a  remarkable  degree*  even  to  ebttrfiO" 
tiuH,  of  iin  aiiioHiing  portion.    When  this  nia:*s  undergoes  cjiseouii  degeneration,  ihej 
progress  of  the  disease  is  much  slower  and  tiie  pain  less.     When  it  undergoes  sup-  [ 
puration,  there  are  more  evident;ei!  of  inJlamniation,  with  more  pain  and  systemic] 
disturbance,  as  well  as  local  swelling,  temlerm^s,  etc.     The  surrounding  muscula* 
ture  is  rarely  involved,  although  ihe  periostt*um  is  nearly  always  so.     In  fact,  it  is] 
stated  that  in  an  inflamed  ano  supjiurating  hone-lesion^  if  the  muscles  are  exten- 
sively invaded,  it  maybe  regarded  as  of  syphilitic  ratiier  than  of  tubercular  origin.  | 
The  ptjophiiificfw  membrane  already  alluded  to  is  seen  in  almost  every  instance  of 
tubercular  dij^eai*e.   The  spina  ventosa  of  old  writers  refers  to  the  expansion  of  the  | 
shaft  ami  medullary  cavity  of  a  long  bone  whose  interior  is  occupiea  by  a  ma-ss  of  j 
tubercular  gumma,  which  is  perforated  at  one  point,  and  through  whfch  opening 
it  escapes  as  does  lava  from  a  crater  to  involve  the  structures  on  the  outer  side. 
The  appearance  of  thia  gran  ul  at  ion- tissue  in  jointa  na  fungom  tissue  hus  already 

Fig.  56, 


J  ubercalOBii  of  htp  (coxitis) ;  dliintegratlon  and  destruction  of  bone. 

been  alluded  to.  In  a  general  w*ay  it  preserves  its  funpoid  characteristics  until 
attackt'd  by  pyogenic  or  sajirogenic  organisms,  when  it  <jnickly  breaks  down,  form- 
ing an  ulcer  if  upon  the  .surface,  or  a  cold  abscess  if  not  externally  open.  Tuber- 
cular disease  of  the  bone  is  most  common  in  the  young,  and  in  them  the  majority 
of  tubercular  joints  are  those  whose  bony  structures  have  been  first  involveci. 
other  wordsj  the  nnijority  of  cases  of  tubercular  py arthrosis  are  due  to  primi 
bone  disease.  As  the  result  of  the  tubercular  infection  the  bones  become  distort 
best  i  I  hist  rated  in  Pott's  disea,se  of  the  spine;  while,  as  the  result  of  the  constant 
irritation,  joint-ends  become  disjdaced  liy  chronic  mn,Hcle-spasm,  and  joint-contours 
entirely  altered  by  expansion  ot  the  affected  bone  and  thickening  and  infiltration 
of  the  overlying  soft  parts. 

I  have  often,  for  tnc  sake  of  illustration  to  medical  student*!,  drawn  a  certain 
analogy  {following  Savory^)  of  the  gross  resemblances  l>etween  lungs  and  tiones  in 
their  Ijebavior  Mhen  involved  in  tubercular  disc:isf.  In  either  case  the  stnicttue 
is  in  a  measure  spongy  and  contains  cavities  and  networks  of  tissue ;  in  each  case 
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the  structtires  are  inve,Hted  by  a  re^istin^  membrane — in  the  one  inHtanie,  pleiirsi, 
ia  the  other,  periosteum.  Again,  each  is  elusely  reliited  to  a  serrmn  cavity — ^the 
lung9  to  the  pleural  cavity,  the  b(j!ie-«  to  the  serous  cavities  oT  the  joints.  Tuber- 
cular didea-se  manifest&  a  predilection  tor  the  extremities  of  both  organs.  Perfora- 
tion into  the  adjoining  serous  ravity  is  frei]neiil.  and  previous  to  perlVtration  col- 
lections of  serou!'  duia  arc  fre<juently  noted — in  the  f*nc  instance  phnjrisy,  in  the 
other  hydrarthrosis.  Moreover,  these  fluids  r|uiekly  or  often  becmne  contaminated, 
and  then  become  purulent,  constituting  empyernrt  or  pyarthrosis  m.  the  condition 
may  be.  One  sees^  too,  in  each  place  the  same  striking  combinations  of  weaken- 
ing of  tissue  and  strengthening  in  order  ioahmo  for  the  undermining  of  the  disca.se. 
These  are  not  all  of  tlie  sinjiliirities  that  miglit  hv  adduced,  but  an*  perhajjs  suffi- 
cient for  the  purpose  of  showing  that  tubert  nlar  dij^ease  is  essentially  one  and  the 
same  thing,  no  matter  what  tissue  be  invaded. 

In  the  tendon*sheathB  and  bursee  we  fVe<jnf'ntly  (iii<l  muni fr stations 
of  tulxTculosis.  When  i?-wn  early  these  are  nlway.s  in  the  direction  either 
of  miliary  atleetiini  or^  most  eonimonly,  of  tiil)erenlous  t^ninimi,  wliile 
when  seen  late  the  disease  Iuih  ustialiy  advaneetl  tt»  the  point  of  suppura- 
tion, and  we  tKjw  have  cold  abscess  (d'  the  utfeeted  jwrts. 

Fig.  57. 


H 


Section  through  shoulder  of  a  ttibereuliius  finimal :  ^,  thlukuned  rftpsule:  g,  eaaeouM  focu«; 
A.  iiiiliiiry  tuiw-rclus  iKrauscL 

In  many  joints  and  tendon-sheaths,  particularly  the  latter,  we  find  certain 
detached,  ui^ually  colorless,  firmly  resistant  m^issea,  of  smooth  and  polijjhed  :*ur- 
lace,  lyin^  m  a  collection  of  fluid,  in  wize  from  a  minute  particle  up  ti>  that  *jf  a 
nielon-t*eed.  These  have  been  known  at  various  limes  an  rke-fjraitiJ*^  m^hn-fi^ed 
tofiie^,  cnrpora  oryzoiika^  etc.,  and  for  a  lung  time  their  explanation  was  a  mystery. 
It  is  now. well  established  that  in  the  majority  of  ins^taiu'es  at  least  these  are  the 
result  of  fungouB  i^ranulations  wliich  have  Ivecoine  tletaehed  in  small  pieces,  which 
then,  in  the  absence  of  infection,  have  >4hrunkt'n  and  become  rounded  and  polished 
by  attrition.  The  bursal  enlargement  and  dintentiim  with  fiuid  in  which  they 
are  asually  found  is  commonly  >ijKiken  id'  as  htftjrnmti  of  ilisit  particuhtr  buTMa, 
Tuberculosis  of  these  bursie,  however,  does  not  always  result  ?.o  harmiessly  as  the 
formation  of  these  IkmIics,  but,  on  the  contrary,  tubcreuhir  infiltration  may  extend 
beyond  the  serouB  Umita  to  the  surround in*^  boJ\  parts,  with  a  tendency  finally  ta 
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external  escape  Just  as  In  the  ca«e  of  bone-lesions.    These  constitute  affections  of 

the  Botit  part'*  whi<-"h  are  more  or  Icjss  destructive,  and  are  ftlwiiys  ditEcult,  often  ira- 
possible,  tu  deal  with,  bei-aune  of  tlie  mutilation  which  a  thorough  extirpation  of 
the  dist-ase  would  necessitate. 

In  the  testicles  and  ovaries,  [jartitnilarlv^  iu  the  former,  tubercular  i 
disease  is  frequently  met  with.     In  the  tt\^tieles  it  liegins  usually  in  the 
cpiffifiiffitis,   fnnuing'    a  somewhat   dense   lUKlule  and  a  distinct  tumor, 
easily  ajtiuveiiited  fnun  tlie  iMitsiile^  althuuj^li  its  niiunte  character  mayj 
he  still  etmeeah'd.     Tlie   ten4leuey  here  almost  invariably  is  to  [>rocfre»-| 
sive  iniiltration  and  breaking  di^wn,  eitlier  into  a  east*nus  nui.ss  or,  more' 
eiuinnnnly,    iutci    pundoid    material,  while   sotuetimes  acute   infectioo 
Bupervenes, 

It  la  not  always  ei»y  to  distin^inh  between  syphilis  and  tuberculosis  of  the 
testicle,  though  the  latter  is  usuitUy  characterized  Ity  tlie  same  tendency  to  eHuaioQ  J 
into  the  adjtiiniiig  serous  cavity  (/.  e.  that  of  the  tunica  vaginalis}  as  h  manlfeftadl 
in  dis^ea^e  of  the  lung**  or  hones.  When  the  diHea^e  ij*  extensive  the  overlvingi 
akin  ia  involved,  and  rreciuently  by  the  time  the  -surgeon  has  to  deAl  with  the^e  I 
cases  perforation  and  encape  of  fungoid  tissue  on  the  outside  have  occarred. 

In  the  kidneys,  in  the  ureters,  as  also  in  tht*  bladder,  tubereular 
lesituis  are  noteil,  the  miliary  form  beiujf  |tartieylarly  fre*juent  in  the 
former.     Tubereuhir  disease  of  tlie  kidney  leatls  yiioner  or  later  to  casea- 


GrtHBiB  MuX  uiicruec^iipic  appt^amueea  iu  tuberduiotiifl  of  the  imimiiiA  i^Dubar). 

tiou   and  a   enuditiou   of   pyone|>hnjsis   or  its  er|nivalent,  which   ciilla 
practically   always  for  extirpation   of    the   affeetet!    tu^au,       Tnberclel 
oacilli  are  sometimes  recognized  in  the  urine,  l>ut  only  when  the  lesion 
has  an  opportunity  of  disehartring  into  one  of  the  uriiiar)"  passages. 
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In  the  peritoneum  tubeivle  a|i]>tmrs  usuully  in  tlie  miliary  ft»rm, 
leading  som'etimes  quite  mpidly  to  such  extensive  involvement  of,  and 
interference  with,  visrenil  funrtions  as  to  ]>r<Kluee  anamirea  or  more 
general  disturhanre  pri<ir  to  tk-ath.  Acute  luiliary  diseast^  here  is  as 
ra|>id  and  a8  essi^ntially  fatal  as  the  siiiuo  affei-titui  of  the  dum  or  pia, 
while  the  more  eliroui*'  funiis  are  lollmveil  l>y  degenerations  that  may 
involve  the  intestines  either  in  agglutinated  masses  or  in  uleeration^ 
and  possible  ^K^rfomti^ms.  The  indieaticm  in  all  tubeiTular  lesions  of 
serous  niernijranes  is  f(»r  exposun*  by  upemtion,  dtsinfeetion  of  the  sur- 
facx",  and  evaenation  of  retaiiitMl  tluids,  Reeovery  from  taben-nlar  jier- 
itonitis,  even  of  aente  tyj»e,  at^ter  abdominal  section  is  now  definitely 
establisheil  as  a  pnssibility.  The  same  would  probably  be  true  <>f  tul)er- 
cular  meningitis  were  we  jiennilted  to  expose  the  membmues  and  attack 
them  or  drain  them  in  the  same  way. 

Although  a  few  distinct  organs  or  tissues  liave  here  been  s[>ecifiea]ly 
considered  in  their  relatifins  to  tnliercnlar  disease,  there  is  no  oi^au  nor 
tii^sue  in  the  IxkIv  which  is  exempt  from  its  ravages  and  in  which 
evidences  of  tubercular  disease  may  not  l»e  ftamd.  Even  the  mtKfuntfri/ 
gland  cKx^asionally  presentv**  tumors  composed  of  tuWrcuhir  gmnuloina 
which  more  or  less  sininhite  malignant  diseaw,  while,  nevertheless, 
calling  for  the  same  mdical  treatment,     {Vide  Fig.  58.) 

Paths  of  Lvfk^'TKjN. — Tbe  tubercular  virus  may  enter  the  l>ody 
through  various  channels.  Prolmbly  in  the  majority  of  instances  it 
gains  entmnce  thnuigh  tbe  re^j^irfifortf  trarf^  lcs^H  often  by  tlie  a/hnciti' 
ary  cannt^  and  oecnsionaify  by  air-contfiet  of  open  woandi^  or  lilrtct  infee^ 
Hon  by  lof^d  tu/meieM,  It  is  now  well  estaljlislie<l  that  tubercular  disease 
is  not  inherited,  although  a  predispositi<ui  to  its  ravages  certainly  is 
transmitted  frtim  parents  to  children. 

In  what  thia  predispusition  coastKtsS  is  not  ahvayn  easy  to  say.  As  the  tuhercle 
bacillus  grows  ia  the  tisitiej*,  it  is  by  preference  aa  anaerobe,  and  it  neeins  to  be 
lowered  in  activity  or  banished  Iiy  aiTess  of  oxygen.  It  has  been  shown  ifral  in 
thone  iodividuab  in  whose  pallid  skin,  long  bonus,  flabby  masclas  and  palt^  con- 
junctiviE  we  recognize  a  predi8po.^itif»n  to  this  disease,  the  heart  is  disproportion* 
jitely  i^mall  as  compared  with  the  weight  and  nim  of  the  hnigs.  Tbis  means  a 
relatively  feeble  pumping-power,  and  is  perhaps  the  best  explanation  yet  otfered 
for  what  is  everywhere  aeeepteil  jlh  a  fact.  The  fmfcoitj*  mrmhrfttif«  of  the  «w«?  and 
throat  are  the  tirst  lodg^iiij^-phu'ei^  usaally  for  genn?*  carried  by  the  air,  these  tind- 
ing  here  the  warnitlj  and  moisture  neeeHiiary  for  their  detention,  deYcloprnent,  and 
growth*  ^o  long  as  these  membranes  be  unbroken  ttnd  healthy,  infection  is  rarely 
possible,  but  let  tubercle  baeilH  become  caupbt  in  the  cryjita  of  tbe  tonsils  or  the 
adenoid  tissue  in  the  nasopharynx,  and  the  other  disturnatice,  set  up  by  irritant 
organ isiii!*  of  various  species,  will  usuully  bring  about  comiitiuns  favoring  their 
growth  and  incorporation  into  the  living  tissues,  Thii^  lymphadenoid  tissue,  then, 
iH  as  often  as  anv  the  port  of  entry  for  these  organisms.  The  explanation  for 
local  and  surgical  tnl:H?reulosis  iu  bones  and  other  accensible  tissues  probably  is 
connected  with  causes  detenu iiiing  at  these  points  an  area  of  least  resi?*tanec  in 
which  the  germs  find  tinrtues  more  susceptible  than  eUewhere,  and  in  which  they 
may  li^e  and  thrive. 

Not  the  least  int4:^restin^  an<I  hnportant  of  the  consith^rations  rc^|2:ard- 
ing  tnbonndar  diseast/  is  the  iwissihilitv  of  an  avntv  ottthnftk  of  tuijen-tt- 
tonU  afier  long  latent  or  rkronir  ttiftuifesfftlionH  of  the  dimtmr.  This 
niean^,  in  eflect,  the  imset  of  t/mrrai  miliitry  ttfhcrrulo»i4<  which  shall 
quickly  terminate  fatally,  and  death  is  not  tlie  infrequent  result  of  sueh 
extremely   rapid    outljreaks    from    tubercular  disease  of  joints,  bones, 
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ovarieSj  etc.  For  the  di^ase  when  it  Iiii8  aKsiniied  tliis  extremely  rapid 
type  there  is,  so  far  as  we  \iit  kii*>Av,  no  lielji. 

That  tiibereular  iufet'tinn  may  iulhw  sh'^ht  al)raiiionrf  and  wounds 
is  ft  matter  i>f  gnive  ini]M»rtani'f  fur  the  surgeon,  si  tire  a  W4»iintl  made 
for  an  entirely  different  pnr]io,<e  tnay  l>e(^i»iHe  !nfe<'ted  and  ret|uire  a 
seeund  ojjeration  for  relief  *it*  the  sjUM-itie  infeetinn  pnHlaeed  in  this  way. 
Thus,  I  have  seen  Inhereular  infeetinn  iif  a  reeeatly  reseeied  elhow^ 
operatitni  being  made  fur  eompnui<l  fnatnre,  in  which  the  infection 
seemed  to  f(>llow  closely  utmjii  contint^nient  in  quarters  iiihabitctl  by 
e4>nsiunptives  and  prcsnnialdy  thuron^ldy  infected  with  tubercle  baeillL 
Sueli  ex|M'rienccs  as  these  may  l>e  duplicated  or  many  tiuies  re|>eatefl  in 
tlie  pnietiee  of  most  busy  surji^eons. 

DiACJNcti^rs. — Si}  far  as  the  general  recognition  of  tubercular  disease  is 
eoncernwl,  it  is  not  often  difheult.  It  is  accfimpanicd  nsnally  by  more 
or  less  marketl  cuehexia{at  least  this  is  the  case  when  infect i<ui  is  serioua 
and  wiilespt'end),  one  of  whose  principal  characteristics  is  the  so-ealled 
Aec/rfV  (hal>ilual)  fever  of  old  writers.  Tliis  was  a  fever  of  a  remittent  type, 
accompanied  also  by  more  or  less  c^^lhqnative  night-sweats,  with  dryness 
of  the  skin  during  the  daytiioe.  Hushing  of  the  fiu-e,  etc.  Hectic  fever, 
as  a  matter  of  fact,  often  accom|)anies  tubcrctdar  disease,  lait  is  siddom 
met  with  until  pyogenic*  infection  luis  iK'cnrrtHl  and  sujipnration  is  taking 
or  has  taken  phice.  There  is  uow^  much  reason  to  consider  hectic  fever 
a??  an  anto-ijitoxication  from  absorption  of  niorlud  |>riMlucts.  I  u  advanced 
cases  we  may  find  evidence  of  aiHtffoid  changes,  alt  hong!  i  these  are  sehlom 
recognized  prior  to  antupsy.  Tul*erculosis  of  tlie  ^kin  is  distiugnished 
from  most  other  atlkttions  iu  that,  wliile  the  disciise  advancei^  aroimd 
tFic  margin,  it  tends  to  cicatriziitinn  in  the  centre  of  the  old  lesion.  (See 
Diagnosis  of  Malignant  Growtlis.)  Tubercular  infcftifm  and  degen- 
eration of  iifiHph-nofit\s  are  usual iy  easy  of  dingntjsis,  because  there  is  prac- 
tically no  otlier  disease  which  jrrodnces  this  tyjR*  of  cnlai-gcujcut  with 
the  accom])anying  ce!hdilis  and  intiltmtion.  In  fact,  the  otluT  pirineijial 
eomlitions  which  proihu/e  lyniplmti*'  enlargement  are  septic  <listnrl>anee, 
in  wdnch  it  is  acute  ;  s\^)hilis  and  H^Mlgkiu's  disease,  iu  which  it  is  gen- 
eralized ;  and  malignant  disease,  in  which  distinct  evidence  of  the  pri- 
mary infection  is  found  on  tlie  distal  side  of  the  involved  lymphatics* 
In  honeji  and  joints  tubercular  disease  usually  makes  itself  known  iiy 
posture-deformities,  wliicli  are  themselves  due  to  musclc-atrojihy  and 
must^lc-spasm— the  two  together  being  chamcteristie — the  tendency  t>eing 
toward  subluxations  or  sometimes  complete  displacement,  the  expmnsion 
of  the  joint-ends,  the  atrophy  of  the  parts  above  and  l>eli>w,  and  the 
nocturnal  and  ostetx^>pic  chamcter  of  the  [>ains  (starting  ]nuus).  All 
cxf/v*f.x  and  most  iwrroi^i^s  of  bune  not  due  to  the  poison  ot'  syphilis  and 
not  distinctly  of  tramuatic  origin  are  to  be  accepted  as  evidences  nf  tnl>er- 
culosis,  at  least  in  gcnend  pmctice.  Altogether,  it  is  sehlom  ditHcult  to 
ref*ognize  tnlwrcitlar  disease  except  when  at  a  considerable  depth*  Here, 
so  long  as  there  he  no  suppuration,  there  is  little  tendency  t*)  /nrcocy^o^fs, 
by  wliich  diagnosis  as  between  Mtfrroiua  and  ttifjcrcitiar  inftrti<ui  may  j>er- 
haps  ije  made.  Sometimes  when  in  doubt  tlie  exploring  tnvar  or  an 
explonitory  incision  may  be  resorted  to^  it  being  always  best  to  be  pre- 
jxircd  at  the  siinie  time  to  proceed  with  whatever  furtlier  operative  pro- 
cedure the  findings  may  iudiciite. 
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Treatmext.^ — ^It  m  well  to  eniplmsizt',  tirst  of  all,  that  tubereular 
diJ^ea^e  irlien  eiretimm^rihefi  and  anuHsibh:  m  a  diMmeilt/  eurable  affection , 
If  tliis  Ijc  once  aowpted,  it  put8  a  imu'li  more  hopi'fu!  asjKH't  upon  the 
condition  than  it  fontierly  l)orc\  It  nioreovor  jufitities  ti|KTatiniis  of  a 
niiivh  more  radieiil  nature  than  weit*  fiirnierly  pmetised.  Treatment 
i=ihoul(l  Iw  (livideil  into  ttie  hygienic  anil  eon^ititnthinal  anil  the  hK-ni  and 
operative. 

Of  all  the  natural  remedies,  oxygen  undoubtedly  rauks  firat.  This  means  the 
best  of  ventilatwn,  an  ouldofir  lite  jf  pu!<Mibk\  Had  preferably  in  localities  and  at 
dtltitudesj  free  from  dust  and  well  •^applied  witii  ozone.  When  this  i«  iniposj^ible 
inhalationft  of  dilute  oxygen  are  rH|iahle  of  doin^  niueh  good.  The  diet  .sliould 
be  rich  and  nutritious,  at  tlie  niiiie  tinie  eapable  of  complete  ili^i^eBtion,  The 
einuurtories  i^hould  be  Eitirindaled  and  elimiiintioa  f-ivored  in  every  poj^rtible  way. 
Undoubtedly  tlie  old  tttnudard  reaiedie^^ — cod- liver  oil,  compound  syrup  of  hypo- 
phosphites^,  et  al, — are  beneficial,  and  much  good  may  be  accomplished  by  their 
prtiper  use. 

Certain  renitnlies  have  lieeii  at  vurions  times  Hiipj>ose{l  to  be  endowed 
with  ^[iceilic  pnjjK^rties,  and  fur  many  years  cliuieianjs  have  endeavon.^d 
to  find  tliat  sid)stan(*e  with  whicli  the  systi-m  et>ukl  be  rifely  sjitnmted 
which  shtjiild  yet  prove  ininiieal  to  tlie  jmi^i^ite  eansing-  tfiis  th,sease. 
it^neh  airent  has  not  yet  Ih-i  n  iliseovcrei!  ;  nevertheles>,  nnieh  lias  lieen 
done  in  this  dircH*tion.  Of  the  redn^lics  whieh  to-ilay  aiT  huided  ft^r 
this  pniiH>se,  1  will  s^H'ak  of  twc»^ — luiniely,  m-omfr  and  fjumavo!.  These 
lire  sotiiewhat  difficndt  fif  administration,  but  if  the  latter  be  given  in  the 
form  of  the  ciirbnnatt*,  p'liecilly  ktmwn  as  henzoHo!^  it  eomes  the  nearent 
in  my  estimatirni  t^i  the  idral  for  whic^h  we  are  striving  that  has  yet  been 
diseoveiTtl.  Benzottof  slioidd  lie  j^nvfii  to  the  adidt  in  doses  uf  at  least  a 
gram  a  day,  |MThaps  more.  It  is  nmeh  better  tfdemted  and  imieh  less 
oflensive  than  tin-  ^uaiaefd  from  whieh  it  is  made,  I  have  never  i^t'vn 
anything  but  benefit  result  frotn  its  use,  and  yet  would  not  laud  it  as  by 
any  means  a  positive  eiiix'.  Nevertheless,  in  eiiujunetiun  with  other  Itwal 
and  fonstituti**nal  measures  its  admiuistmtioii  may  be  fidhnvetl  by  eom- 
plete  reeovery. 

Of  the  various  foraf  uwaj^turx^  I  wonid  plaet*  first  of  all  phif}<itiiot/h-fti 
rest,  which  can  be  aehieve*!  in  some  plaet^s  better  than  in  others.  The 
various  fctrnis  of  ap|x»ratus  resorted  Ut  by  orthopgedists  are  simply 
meehanieal  measures  in  furtherance  of  this  purpose.  A  nnndier  of 
Kur^eons  have  mindi  faith  in  /or/i/orm,  useil  liK^ally  in  sxdution  or  sus- 
pension in  some  menstrumn  like  glyei-riu,  oil,  etc.  The  benefit  whieli  has 
IxM^n  ehiiTtiefl  in  some  eases  is  eertaiidy  not  dujdieated  in  tlie  experience 
uf  all  surgeons;  nevertheless,  it  has  tmdfKibtedly  been  ^d' serviee.  A 
rei-ent  ami  most  promising  metluMl  of  treating  tid>ercular  diswise  of  the 
extremities  has  ^>een  snggestenl  by  Bier,  and  c*>nsists  in  tlie  establislinient 
of  a  pennuitcut  hifptTirmla  l>y  the  aj»plicatii»n  eif  a  rubber  tournitpiet  un 
the  pnjximal  side  of  the  lesion. 

It  would  appear  that  the  access  of  more  blood  which  is  thus  permitted  iis  inim- 
ical, presumably  by  the  prei^ence  of  tlie  oxygen  wh»t  h  it  briiig?^,  to  the  develop- 
ment of  the  di»ea!*e-Kerjn.    The  melliod  depends  for  it^  rationale  upon  the  fact  that 
I  the  conv'ested  lung  does  not  become  tuhereular.     Lannelon^ue  hjis  suggested  what 
i  he  callN  the  tM^ia-o*jeiiic  freatmait  of  tubercular  lesions,  bv  injection  of  a  very  dilute 
[#fdutionof  zinc  chloride*,  which  »erves  «s  an  irritant  and  produces  a  tissue-s^cleroBis 
that  #erve*  the  purposie  of  a  pyophy  lactic  membrane,  while  at  the  same  lime  the 
Vol,  L— 12 
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solutioD  18  fatal  to  those  germs  with  wJiich  it  comes  in  contact.    This  treatment 
is  painful  and  haa  not  faund  wide  afcfptance. 

The  astute  t^urgoon,  who  gaiiiw  the  confidence  of  \n^  patients  and 
retains  it,  will  nut  hej^itate  to  remove  bv  a  .^nit'ibh^  operation  that  tnber- 
cnhir  foeiiH  whicli  he  teels  eonfident  that  he  can  reach  and  extirpate. 
Tlie  resnlting  tii^sue-^lefeets  niny  be  in  many  instanees  atoned  tor  by 
pla8tie  operations.  At  other  times  this  procedure  means  excmlon  of  mme 
joinl^  which  leaves  usually  a  much  better  funeticuiating  member  than 
wouhl  the  disease  if  jR-rmitted  U>  go  ou  to  spoutauet>us  reeo%'crv — /,  r. 
ankylosis — and  at  the  same  time  removes  a  f'tMnis  of  disease  whieh  is  a 
menace,  if  left,  to  the  future  welfare  of  tl»e  ]Kitient.  It  nuiy  mean  at 
other  times  amimlafion^  but  the  artificial  limb-nmker  now  sup|ilies  a 
member  va>ttlv  more  useful  than  a  natuml  one  erip[)led  by  thif^  infec- 
tious disease.  In  a  genend  way,  then,  time  may  be  saved  and  recovery 
ensurt^d  l>y  early  aud  judi(*ious  n|»cnitioii,  wliile  later  in  the  course  i»f  tliis 
pn^tcau  malady  it  may  l)e  absoluteiy  net^i'ssitatcil  in  the  emlcav<>r  to  siive 
life.  IIow  much  better,  then,  to  iHK-rate  early  when  less  is  re<|uired  and 
w^hen  the  future  outlook  is  so  goiKl ! 

After  ojK^ratiiins  where  clean  extirimtion  and  reunion  of  the  pSLTts^ 
with  prinuiry  healing  is  impfissible,  I  recommend  a  local  dressing  of 
balsiim  of  Peru  containing  10  per  cent,  of  guaiat'o!  and  5  per  ceut,  of  iodo- 
fiu'ui.  Gauze  satumted  with  this  and  packe<l  into  the  cavity  best  accom- 
plishes the  purjKvses  <»f  a  surgical  dressing  fi>r  sueh  cases. 

Deep  [Miin  of  tubercuhir  lesions,  espeeiidly  in  boue,  is  often  relieved 
by  if/nijjtfmiuri\  nicatiing  therel>y  a  (x/rfonitiou  int<i  tlie  de|»th  even  of 
the  bone-marrow  by  the  actual  cautery  (Paquclin^s),  wlueh  maybe  thrust 
diiY*ctly  througli  the  skin  or  which  may  be  used  after  exposing  the  bone 
by  ineisioiK  The  use  of  thc^  actual  eiuilery,  by  the  way,  is  indicated  in 
eradicating  and  destroying  tubercidar  tissue  when  a  neat  dissection  or 
extirpation  is  impossible. 

Tuberculin. — Finally,  the  treatment  of  tube rcuk»ftis«  cannot  be  dismissed  with* 
out  a  refiifence  to  the  glycerin  extrat^t  made  from  a  tilttred  culture  of  the  tubercle 
hacillua,  €ontaiiiiu|r  the  peculiar  toxalbumcu  first  prepurpd  by  Koch,  for  ever  a«so 
ciated  with  ht.^  name,  and  first  given  to  the  world  in  181KT,  when  it**  announcement 
created  a  ]ierfect  furore  and  aroused  hopes  that  have  never  yet  been,  f»erhap«  never 
may  be,  completely  realiz^ed.  Yet,  in  spite  of  disappointment*!  which  have  often 
followed  its  use,  I  wUh  t^l  state  here  my  own  convictioas  that  it  is  a  remedy  of 
great  value  when  judicioush'  used  in  :*clected  cases*  I  have  never  faltered  in 
moderate  contidence  in  it^*  ethciency.  and  have  not  ceased  to  use  it  since  il  was  first 
introduced.  To-day  I  believe  that  in  almost  any  case  of  surgical  tuberculosis, 
when  properly  used,  it  is  capable  of  doiag  great  good,  bat  I  would  by  n»»  mean  a 
rtdy  upon  it  alone,  but  would  use  it  as  an  a<ijuvant  in  the  after-treatment  of  ope- 
rative cases  or  as  a  reaiedy  of  prime  iniportanee  in  certain  cases  not  adapted  to 
operation.  One  s^hould  begin  its  use  by  doses  of  1  milligramme^  injected  beneath 
tlie  skin  near  the  lenion  two  or  three  times  a  week,  depending  u[H>n  the  reaction 
produced,  increasing  the  ilose  gradually  until  even  a  decigramme  may  be  given  at 
once  without  undue  reaction.  The  diagnof*tic  value  of  the  material  must  also  not 
be  forgotten,  Biace  by  its  use  one  may  possibly  decide  in  mctoted  cases  as  between 
tubercular  or  some  other  disease.  Of  the  modifications  (*f  this  remedy  introduced 
by  Kleb»^  Hunter,  and  others  there  is  not  time  here  to  speak  ia  detail.  Undoubt- 
edly they  all  have  virtues  of  n  common  character,  and,  so  far  as  my  own  observa- 
tion is  concemed,  one  has  but  little  to  choose  aa  between  them. 
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Leprosy. 

This  is  koown  also  as  lepra  aud  elephantiasia  Grsecorum.     It  is 

an  infectious  ili:5eat*e,  in  many  r(_'s|x?cts  reseniblirig  tuberciilosiH  (iR'iice 
itieluiled  in  tliis  e_'li;ipter)j  mrely  pivseirting  iiiiy  ariite  j>ha.H's,  litiwever, 
and  met  with  in  tht*  IJnitt'd  States  only  aniim^  i^tn-igiK  rs,  and,  siivr  in 
a  few  restricted  Iwalities^  bat  very  rarely.  In  aneient  iiiid  saered  h'\^- 
tory  the  disciLse  Jigureri  very  extensively,  und  woulil  ap[Miir  to  be  dying 
out  mther  than  ginning  gronnd.  I  wan  assarted,  ft»r  histanee,  l>v  tlie 
direetor  of  the  Lejvers'  Hospital,  in  Jernsideni,  in  1SJ>4,  that  there  were 

|Oiily  abtiut  (iO  eases  of  lepiosy  renuiiiiing  in  all  Pah'stine,  nnd  that  the 

fdisejise  might  easily  be  stamjK'd  onl  did  the  g(»vernnient  exereis^'  the 
Bliglirest  prec'autiurj  or  take  the  slightest   interest  in  so  doing. 

To  Hansen  and  XeiHS*.^r  we  owe  tlie  ree< ignition  of  the  Bttriihtfi  lrpm\ 
the  mni^itie  agt/nt  which  piNxlnces  lepnisy.  It  eh»sely  resembles  tubercle 
bacalli,  except  tliat  it  is  somewhat  sliorter.  It  is  non-motile— divides 
mostly   by  tissii>n,   jwrimps   also  by 

|BiK>reH.     These  bacilli  are   found   in  Fa;.  59. 

tfie    (/rainthmfThi    pnxlurTd    by   this  ^tf^B  Ij    ^ 

discflso,  wliich  new  formations  rx-enr 
especially  in  the  ski  it,  in  the  nrnr^tj 
tlie  fi/mph'nmh'j<^  an<l  in  tlie  i^mHrft, 
These  bacilli  apiMiir  to  lie  preferably 
in  the  lymph-s[mees  of  the  tissues, 
bat  are  often  fuand  enclosed  witlini 
^iant  and  other  celb.  The  disease 
is  apparently  incajiable  of  transmis- 
sion to  animals.  Inoculation  upon 
criminals  ctaKlemned  to  deatli  uas 
snc^'ecKlecL  I^eprfisy,  being  due  to  a 
contagium  vivnm,  is  not  ivniy  an  in- 
fectious disejise,  but  appears  to  be 
communiwited  by  contagion  or  at 
least  by  cnhabitation.  Transmission 
by  inheritance  is  not  proven, 

Symftcjms, — Twti  tyjies  of  leprosy  are  deseriberl  by  all  writt^rs — the 
(imrMhdir  and  the  fithcrrnlfir,  the  latter  referring  to  gross  airiK'amuees, 
not  to  its  speeifie  nature.  Leprosy  of  the  f^kui  is  marked  first  by  hy|H'r- 
ffniic  arciLs  which  becfune  pigmentetl  and  thickened  and  form,  tinatly, 
brownish-rcil  ntxies  the  size  of  a  robin's  Qy^yi;  ov  larger.     These  develop 

■most  nipidly  up(»n  tlie  face,  either  singly ^  or  in  ninnljers  which  finidly 
coalesce,  with  great  jiliysical  defornnty  as  the  result,  and  th*'  jM'cniiar 
appearances  wliich  liave  l>ecn  given  t!ic  name  i*i'  rirphaitfhtxiM  (frfrronnn. 
It  lias  sometimes  been  (falsely)  spoken  of  even  a8  ifonHa^h^,  Tliese 
nmles  consist  of  gran nlatiou-tissne,  which  by  itself  is  not  dissimilar  from 
that  pnxluced  bv  anv  other  of  the  sni-gieal  dis<*ases  chanieterizcfl  by 
granuloma. 

When  the  7iervej<  become  involved  the  disease  begins  with  hy|K'nea- 
thesia  and  pain,  followed  later  by  aniesthesia  and  troplioncnrotic  disturb- 
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ances  of  nutrition  ;  as  the  result  of  whiol*  uleemtious  or  dry  necroses 
otTur  ill  thi'  extromitit's,  \vhi(4i  atT  frnuhuilly  \u>\  in  tliis  way.  Thus  it 
is  n  common  thiiitr  tn  lose  the  liii^iTs  anil  tiH'?^,  whik'  the  h>s8  of  a  hand 
or  foot  is  not  iinroninNin.  1  liave  ^oi!u  one  |xitient,  in  Jerumleni,  wliuse 
fingers  had  beeonie  thus  affected,  one  after  another,  and  who  liad  him- 
self bitten  them  (*ff  as  they  became  nselesH,  ho  tiiat  each  hand  showed 
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Leprosy  (kintituogs  of  Ifrr.  Winlield, 
HroukJyu). 


the  hiss  of  liW  tivu  di^nts.  Later,  the  dif^ease  afieetK  the  lymphatics;,  the 
iniN'MUs  mrrnhraoes,  then  the  larynx,  liver,  sjileeii,  testicles,  etc.,  with 
progressive  loss  uf  funetiun  of  eaeli.  Joint.s  wliieh  are  iiivolvtHi  iu 
leprous  diseas*^  hear  a  strong  rei*it*mblanec  to  those  affected  by  the  ttunt>r 
all»iLs  of  tuhcreulosis,  in  some  instance.'^  the  jKu'n  eomplaine<I  of  being 
very  great. 

PiKKiNosiK. — ^The  disease  is  eiirabh' when  taken  early  ami  rigonnisly 
treated.  This  is  jKissible,  Ittnvever^  or  at  least  pnieticahk^  in  sii  small  a 
]iercentage  of  ciiines  that  c»nlinarily  tlic  prognosis  appears  very  unfav- 
orable. Patients  rart*ly  die  in  less  than  on*-  year,  and  often  live  as 
many  as  twenty  years  before  finally  8uecimdjing  to  the  lesions  of  the 
disease. 
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Treatment. — In  the  way  of  treatment  there  need  be  but  little  said 
here.  All  the  l()C»al  lesions  which  can  be  attacked  should  be  treated 
radiwillv,  as  in  the  case  of  tuberculosis.  Chaulmoogra  oil  has  been 
vaunted  as  a  remedy  of  great  value,  but  the  six^cific  cure  for  the  disease 
has  not  yet  been  discovered.  So  far  as  concerns  the  present  purpose  of 
this  article,  the  treatment  is  practically  surgical  and  operative. 


CHAPTER  X. 

SYPHILIS. 

By  J.  A.  FoRDYCE,  M.  D. 


Synonyms. — ^Lues  venerea ;  Morbus  eralliciis ;  Pox ;  Verole,  etc. 

Syphilis  is  a  chronic,  general  infectious  disease^  acquired  by  direct  con- 
tact with  a  lemon  of  the  malady  in  another  individual^  through  the  medium 
of  some  infected  object,  or  by  inheritance.  It  is  generally  a  venereal 
disease^  though  many  exceptions  to  this  rule  exist. 

The  infection  pursues  a  somewhat  regular  though  indefinite  course, 
periods  of  activity  alternating  with  periods  of  repose  or  latency.  It 
begins  ^v^th  an  initial  sore,  the  point  of  entrance  of  the  \aru8,  after  a 
period  of  incubation  following  exposure.  In  inherited  syphilis  no 
primary  sore  is  present.  The  initial  lesion  is  followed  by  a  second 
period  of  incubation,  during  which  time  a  slow,  general  infection  of  the 
body  is  taking  place,  characterized  by  lymphatic  node-enlargement,  pains 
in  the  joints  and  bones,  usually  worse  at  night,  ansemia,  lever,  loss  of 
strength,  and  by  other  symptoms  indicating  a  progressive  intoxication 
of  the  organism. 

Syphilis  presents  many  points  of  similarity  in  its  symptomatology  and  morbid 
anatomy  to  tne  chronic  infective  granulomata  with  which  it  is  usually  classed.  In 
many  of  them  the  virus  retains  its  activity  for  long  periods  of  time,  and  in  certain 
stages  produces  lesions  which  are  local  rather  than  general.  Attention  has  also 
been  called  to  the  resemblance  which  exists  between  syphilis  and  the  acute  exan- 
themata, in  that  a  definite  period  of  incubation  in  all  these  diseases  is  followed  by 
symptoms  of  general  infection,  with  an  outbreak  on  the  skin  and  mucous  mem- 
branes and  transitory  congestions  of  various  organs  and  tissues.  The  acute  erup- 
tive fevers  and  syphilis  are  alike  in  conferring  a  partial  or  complete  immunity 
against  subsequent  attacks,  and  it  is  a  noteworthy  fact  that  the  essential  nature  oi 
the  contagion  of  these  affections  has  eluded  our  investigations. 

Although  in  some  of  its  manifestations  syphilis  may  be  compared  to 
the  acute  exanthemata,  it  is  essentially  different  in  having  a  fixed  virus, 
in  its  protracted  course,  and  in  the  multiplicity  of  its  symptoms.  After 
tuberculosis,  syphilis  is  probably  responsible  for  a  greater  variety  of 
morbid  processes  than  any  other  disease.  The  gummatous  deposits, 
interstitial  growth  of  connective  tissue,  and  vascular  changes  which  take 
place  in  the  later  periods  of  the  affection  are  responsible  for  many  of 
the  chronic  pathological  changes  which  appeal  for  diagnosis  and  treat- 
ment to  both  the  physician  and  surgeon.  Syphilis  of  the  bones  and 
joints,  testes,  and  of  other  organs  has  been  wrongly  treated  for  tubercu- 
losis, while  amputation  of  the  tongue  has  been  performed  for  gumma 
under  the  mistaken  diagnosis  of  epithelioma. 

The  cutaneous  lesions  of  syphilis  often  present  many  features  in 
common  with  lupus  and  leprosy,  as  well  as  with  the  more  usual  and  less 
serious  dermatoses. 
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Stages  of  Syphilis, — Although  not  aepamta:]  by  wolWefined 
limits,  it  is  genenilly  enstomary  tn  (livide  syphilts  into  three  stages  or 
periods,  whieli  may  be  lirleHy  di'tiueLl  as  Ibllouri  : 

Primary  syphilis  embraces  tiiat  peritxl  of  the  disease  which  elapses 
from  the  momeut  of  inleetioii  to  the  apix^araiiee  of  general  8vmptonis, 
inoliidin«2:  the  fir^f  hti'ubafioit^  the  time  fnim  exposure  to  the  aj>pearanee 
of  tlie  initial  sore,  as  well  as  tlie  ^^tTond  ptrtod  of  hu'ttlifdioti^  the  time 
following  the  primary  lesiun  to  the  apjR^a ranee  on  the  .skin  of  die  eharae- 
teristie  exanthem.  The  first  sta^^e  of  syj>liilis,  while  vai-ying  in  dura- 
tion from  eight  weeks  to  fonr  or  five  niunths,  is  pretty  regnlnr  in  its 
evolution. 

The  secondary  stage,  or  secondary  syphilis,  includeH  fur  ciHive- 
nienee  of  study  and  elassiiieation  the  early  eruption  on  the  skin  and 
mueous  membranes,  as  well  as  the  ae*Mnnpatiying  disturbance  of  the 
general  lieakh  and  i>{ht*r  plu^noniena  whieli  am  f>eeuliar  to  the  time  in 
question.  One  tyjie  of  eruption  may  he  nipidly  sueceeded  by  another, 
or  intervals  of  hiteney  may  oeeur  between  the  sneeessive  outbreaks  of 
the  disease  for  a  pericMl  of  from  cme  to  three  years,  or  longer,  before  the 
clt'velopnient  of  lesions  whieti  belong  to  tlie  sfwalled  tertiary  stagre. 
Tliis  jk^HlkI  of  syj>bilis,  whieli  is  of  exeeptiunal  occurrence  and  multi- 
form in  its  manifestations,  is  spi>kcn  of  as  the  ^tuf/t'  of  f/tatmiatoitx  for^ 
vmfiOH,  and  includes  the  deepr-seateil  and  destroetive  tesi<jns  of  the 
skin  and  underlying  tissues,  viseeml  and  bone  affections,  as  well  as  other 
pathological  changes  which  are  directly  or  indirectly  due  to  tlie  specific 
virus. 

The  t'tirii/  fntpfhm^s  are  usually  wj^frfvial^  of  symmetrieal  distribu- 
tion, rapid  in  their  development  and  course,  while  the  later  ones  rx-eur 
without  onler,  an?  slower  in  their  evolution,  and  show  a  greater  tendency 
to  tmdergo  degenerative  processes  witli  destruction  of  the  implicated 
tissues. 

In  primartf  and  Sfcondari/  sifphdin  the  diseam  can  be  convetftd  bif 
inoeitirtfioH  iutfl  herediftf^  Avhile  in  the  later  Hiagm  it  w  exceptional  for  such 
transmission  to  take  place. 

In  whatever  way  f^ypbilb  maaifeata  itself,  the  pro€ei>a  ia  of  an  inflammatory 
nature,  both  in  the  initial  lesion,  tlie  transitory  eruptkais^  on  the  skin,  to  the  f*irma- 
lion  of  (Tuauny  tamors  and  interstitial  manecdve-tissue  growth  in  the  late  stages 
of  the  di-*ea.Me.  The  im|>lication  of  the  Idood- vessels  in  the  inflanmiatory  procea.^ 
leading  to  thickening  of  their  coats  and  partial  or  complete  obliteration  of  tlieir 
calii>re,  pjavs  an  important  rCde  in  the  pathology  of  the  syphilitic  disease  and  ite 
rebuild.  This  blood' ve^isel  indainmatioa  i^  found  in  the  initial  lesion,  the  secondary 
C^ptir*n£i,  in  pumniatoun  tumors,  and  in  connection  with  the  chronic  ermnective- 
tiflsue  hvperplaKia  resulting  directly  from  the  irritant  aeti»ai  of  the  specilic  virui* 
or  which  occurs  in  organs  whieli  are  or  have  been  the  sejit  of  syphilitic  new 
growthrt. 

The  tendency  which  specific  lesion.s  have  to  undergo  absorption  or  necrosis  ia 
explained  iu  part  by  the  pecuhar  natare  of  the  viru.%  as  well  \\n  by  their  lack  of 
nutrition  claused  by  the  narrowing  or  obliteratioa  of  their  nntritive  blood-vessels. 
The  gummy  tumor,  which  is  looked  upon  as  the  type  of  the  late  syphilitic  prod- 
uct*5»  ii*  a  granulauon-tissue  growth  which  frK|aently  develops  at  the  site  of  the 
chancre  or  of  earlier  eruptions  as  the  result  of  irritation,  s*eemiijg  to  show  that  the 
virus  has  remain etl  in  a  latent  condition  in  certain  localities.  It  amy  occiir  as  a 
single,  sharply-defined  tumor,  snrrounded  by  condensed  connective  tissue,  as  mul- 
tiple j>iu  head -si  7.ed  or  larger  tumors,  or  as  a  difltise  infiltration.  In  color  gummata 
are  grayish-white  when  situated  ia  the  viscera  or  subcutaneous  tissue,  and  are  sel- 
dom painful  except  when  in  the  periosteiuii  or  the  meninges.    The  cells  compos- 
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ing  them  are  Bmall  round  cells,  with  off'asionally  giant  celleu  According  to  Unna, 
the  cell-mass  is  nitidc  up  principally  of  pL'is ma-cells.  These  cells  gradually  degen* 
eratc  into  :i  central  nifi^ii  of  yellowi^h-wliite,  €heesy-lcx>king  material  which  may 
be  absorbed,  or  into  ii  seniiJluid  inucihiKiiioii!^  substance  which  givers  the  name 
**  gummy  tumor  *^  to  the  new  growth.  The  investigations?  of  Neumann  and  Unna 
have  eliown  that,  after  the  disappearance  of  the  initial  Icsifju  and  the  secondary 
aceideuLs,  microscopic  cvidenccij  of  pathological  coiidilions  remain  as  a  cell-infil- 
tration about  the  vessels.  It  is  quite  probable  that  the  localization  of  the  late 
lesions  of  the  disease  is  determined  by  ssuch  remains  of  the  morbid  process. 

ExfoLouY.—Most  of  tlie  cdmniit*  iiifeotive  gnimiloiData  hiive  been 
shciwii  tu  tU'jx^iHl  im  the  presence  of  sfM^'eifie  mi<'riHorg^inisiJi!S.  A** 
syphilis  presents  si>  many  feiitiires  in  ronuiinii  with  thrse  nffectioit<,  it  is 
rational  to  .stip|>(>se  that  it  dopt^ntLs  on  a  si  mi  hi  r  caujge.  The  iiift'rtioiis 
character  of  the  disoiise,  it^  |>eriod  of  iiieiibation,  it.^  p:radual  iniplietttion 
of  the  lymphatic  sy^teiu,  ttic  Idcmd,  and  all  the  tisstie^*  of  the  body, 
clearly  puiiit  to  ^m\Q  iiifeetious  agent  which  mnltiidies  in  the  <y>tem, 
and  either  directly  or  by  virtue  of  its  chemical  iirodnets  evokes  the 
tissue -react  10 11  ami  a  general  condition  which  eonstitnte  the  morbid 
process. 

The  facts  that  the  lower  animals  are  immnne  to  syphilis  and  that  cultivations 
from  the  infectious  lesions  yield  no  unitbrm  or  Haiisfactory  results,  render  the 
study  of  its  etiology  one  of  great  difliiculty*  The  claims  made  regarding  the  pres- 
ence of  micro-organisms  in  syphilitic  lesiona  before  modem  bacteriological  methods 
came  into  use  are  without  value.  In  1H84,  Lustgarten  *  claimed,  by  a  special  n^ethod 
of  staining,  to  have  found  bacilli  in  the  initial  lesion,  secondary  papules,  and  in 
gummatH,  which  closely  resembled  tubercle  bacilli,  but  were  thought  trt  difler  from 
the  latter  in  their  staining  react i<m.  It  has  since  been  found  that  the  tubercle 
bacilli  cannot  well  be  diflereutiated  from  the  so-called  syphilis  bacilli  by  the 
method  in  question. 

The  presence  of  micro-organisms  in  syphilitic  lesions  has  been  confirmed  by 
DoutrelepfUit,  T)e  Giacomi,  Gottstein,  Matterstock,  and  many  others,  while  Zeiss! 
and  equally  ^ood  mieroscopists  have  attained  nejfative  results  otdy.  The  specific 
clflima  for  the  bacillus  of  syphilis  re<XMved  a  severe  blow  from  the  resiiUs^  of  Alvarez 
and  Tavers  inve*<tigationH.'^  Negative  results  were  obtained  by  them  in  the  exam- 
ination of  nnuiy  syphilitic  lesions,  while  bacilli  were  found  \n  the  smegma  from 
the  prepuce  and  female  genitals  which  rci^embled  in  every  respect  those  described 
by  Lufltgarten  as  peculiar  to  syphilis,  Alvarez  and  TaveVs  results,  as  regards  the 
smegma  bacilli,  have  s^ince  received  general  eojifirnmtion.  Bacilli  umiouhtedly 
exist  in  the  product*  of  syphilis,  although  they  are  few  in  number  and  the  results 
ftttained  by  various  workers  are  not  uniform.  Their  small  number  in  such  hikrhly 
infectious  lesions  as  the  chauere  and  mucous  patches  speaks  against  their  etiolog- 
ical relatiiuisbip  to  the  diseiuse,  unless  tlie  coloring  methods  are  at  fault.  It  in 
fxjssible,  as  poiuted  out  by  Lustgarten,  that  tlie  bacilli  are  only  capable  of  taking 
up  the  stain  darinjj  a  sluirt  perifid  of  their  existence.  As  a  rule,  the  spores  of 
micro-org-anisms  take  the  aniline  dyes  with  dit!iculty,  if  at  all ;  and  it  h  kuowa 
that  in  certain  tuben  uhir  lesions  their  specific  nature  can  only  be  positively  demon- 
Btrated  by  cultures  and  inoculation-experimenU. 

Although  many  essential  conditions  are  wanting  to  establish  conclusively  the 
etiological  connectirm  of  the  bacillus  of  Lustgarten,  it  is  i*till  held  Viy  UHiny  com- 
petent ftyphilopraphers  to  bear  some  reiationship  t^^i  the  disease,  in  spite  of  it^  ch>se 
reaemblance  to  the  bacillus  of  smegma.  The  presence  r>f  bacilli  in  jttummata  would 
lend  some  support  to  this  view,  were  it  not  that  it  so  closely  resembles  the  tubeivle 
bacillus  and  stains  in  the  same  way.  Bacilli  have  been  found  in  lesions  resem- 
bling gunmiata  which  were  shown  by  inoculatioii-experimentH  to  be  tubercular 
(Sabouraud). 

Secondary  Infection  in  Syphilis. — ^Pyogcnic  coc^ci  liave  been  found 

in  syphilitic  skin-cniptions,  the  lioncs,  liver,  and  lungs  of  cliildrcn  who 

»  Wifner  nud.  Wocker^mhri/i^  No.  47,  1884.  '*  Archh^  dt  Phys.,  OcL,  1885. 
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had  died  with  hereditxirv  syphilis  (Kassowitz  and  Hochsin^er),  Kolisko, 
thotzen,and  Dimtrclopimt  iiiiulr  sitiiilar  ul)Sf"r  vat  inns,  ami  bi'hevtHi  they 
gained  eiitratu'c  to  tlir  gcniMid  t-ireidatiini  throii^ii  tin*  skiii-ksiuiis. 
While  attributing  to  theoi  no  f'tinlo^it-al  irnputtancc  in  jinHhu'in^  th(* 
disease,  they  yet  thought  the  fiitui  issue  in  stune  eases  <>f  hen'ditary 
syphilis  depended  on  septie  (jnNjesst's  hroii|xht  iib*uit  by  sucli  stM'iuidary 
inicetiun.  Thc-ir  prtsst^nce  in  tlu-  bones  was  l>elieve<l  to  expUun  thi-  sup- 
puration which  is  hen*  sonietinies  met  witli  in  ehildren  with  the  disease. 
As  the  iipectjtv  Irmmfi  in  aa/uirefl  Ht/phiiia  Heidom  Htippnntk^  many 
mmlern  writers  believe  thiit  the  exeepfional  fK:'eurrence  of  suppunition 
is  determined  not  so  mueh  by  the  <lireet  ii<"tion  of  the  virus  ot"  sv[>hilis 
as  by  a  seroudiiry  or  niixed  infeetion  with  |)yogenie  genus  whii'h  gain 
act^»sH  throngh  soJntiiuis  of  e*uitinuity  or  are  incited  into  aettvily  liv  the 
diminished  re.sisting  power  of  tlie  diseased  tissues. 

The  presence  of  pifogenir  cocci  in  the  deeper  liiyers  of  the  rif*rmal  epidermis,  as 
shown  by  Welch  and  others,  renders  the  theory  of  the  secotjdary  infection  of 
the  rjpecilie  lesjion^*  extremeiy  probiibie,  Gumniiitti  of  the  skin  suftjmrate  nmeh 
more  frequently  than  aiinihir  lesions  of  the  internal  organs,  and  pu^^tuhir  lea  ions 
in  geneml  are  more  fn^^uent  among  the  poorer  clusses  of  society  who  pay  lesa 
attention  to  pt^rsunal  cleiinliness.  1 1  is  not  improhablej  however,  that  tlie  agent 
causing  syphilis  may  under  certain  conditions  aecjuire  a  greater  virulence,  and 
either  directly  or  through  an  iuerease<l  produetion  of  toxines  give  rise  to  suppura- 
tive lesions.  Ilnna*  believ»>H,  us  the  result  of  his  own  inveHtjgations,  that  mixed 
infeetion  with  pus-i:H>eei  is  of  very  exceptional  ticfurrencc.  One  would  infer  froin 
his  stateuieiiirt  tliat  the  virun  of  syphilids  is  in  itself  re4:?ponsihie  for  moat  of  the 


pustular  eruptions  of  the  disease. 
Cam  pan  a '^  and  his 


pupib  have  hy  means  of  cultures  and  inoculation-experi- 
menta  ^tiowu  that  suppuration  in  many  such  eruptions  depends  on  the  presence  id* 
the  staphylococcus  aureus  and  alhus,  and  Lung/  iu  a  case  of  a  aialignant  pustular 

LBjj^bitide,  found  the  staphylococcus  albus  in  the  tissues  at  a  distance  iTom  the 

*  lesions^. 

The  cJiaracfer  of  the  stfpliifkk'H  h  altvtrfl  fa/  ftf/irr  form^  of  mijrd 
.infrrtioUf  notably  by  a  eonibintition  ab(»ut  the  fiu*e  and  s<*al|>  with  the 
'  geborrhoeal  eezenui  uf  JJnmx.  Finger,*  in  a  very  interesting  and  sug- 
gestive artiele,  was  the  first  sy phi lognipher  who  endeavored  Uy  elassify 
the  symptoms  whieh  might  be  pHKlueed  by  the  virus  <lireetly  and  tlio^se 
whieli  presumably  de|K'nded  on  its  toxie  prmlnet.  The  initial  sore,  as 
well  as  the  lyrnph-niHle  enlargt'nient,  he  eonsiders  dne  to  l>oth  the 
s[K>eitie  germ  and  its  jdrttjuiiius  Tho  latter,  alisorbed  into  the  geneml 
cirenhition  fr<*rn  an  early  date,  (<uifei^  tlu'  imunniitv  whitdi  svphilitirs 
present  friun  an  early  jk^m^hI  and  lung  before  t!u'  ontbreak  «d' the  general 
eruption.  The  anftmin  and  other  eviden(*e8  of  impitirment  of  the 
general  health  are  to  be  r(^f erred  tu  a  prot/rrmtrc  iiifo.rirfrtfott  from  the 
eliemieal  priKluets  wlueh  are  being  giiuhudly  aljsorbed  into  the  general 
.  rinudation.  The  sc*eondary  ernjdioTr,  ecmtaining  as  it  does  the  ecin- 
tiigioiis  eh^nient  in  a  eoneentiTittd  form,  nujst  lie  (hie  tu  tlu^  baeilbis 
ahine  or  eombined  with  its  toxino,  7%/k  hifpofhcHiH  t'XjtftthM  in  a  Jiati^- 
jaHofif  munner  the  partial  or  vomplefe  Immunifji  (frfptind  Ijif  mot  furs  who 
bear  tftfphiiUie  chifdren  from  tlw  failur  with  thr  latent  dweaAc,  and  idher 
facts,  which  no  other  theory  luifl  attenifjted  to  do. 

*  Die  HiMopaihfAfxtie  dn-  Ilauiknttikheittn,  S,  :y'^%  IS1)4.  ^  Morgagrii.  April,  1894. 
'  Pftihnl/tffie  mift  lltentpif  rfci'  StfphiltA^  Zweite  Autlage,  18'Jo, 

•  Afchip/.  DermaL  u,  Syph,,  p/331,  1890. 
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PREDispasiNG  Causes — Aside  from  the  virulency  or  attenuation 
of  the  viru.s  which  must  be  considered  in  explaining  the  severer  and 
milder  forms  of  infection,  the  resisting  power  of  the  indi\4dual  upon 
whom  the  poison  is  inoculated  plays  an  important  r6le  in  the  future 
development  of  the  disease.  The  extremes  of  life — youth  and  old  age — 
all  conditions  which  impair  the  residing  power  of  the  patient y  as  tulxjr- 
culpsis,  antemia,  malaria,  alcoholism,  etc.,  render  it  probable  that  the 
future  course  of  the  affection  will  be  grave.  Tuberculosis,  while  it 
renders  the  course  of  syphilis  more  severe,  limits  the  free  use  of  mer- 
cury, and  thus  deprives  us  of  our  most  useful  therapeutic  agent. 
Syphilis  sometimes  renders  a  latent  tuberculosis  active;  tubercular 
abscesses  of  the  lymph-nodes  not  infrequently  occur  during  secondary 
syphilis  in  individuals  who  were  apparently  in  robust  health  before 
their  infection.  Tuberculosis  of  the  lungs  has  been  precipitated  by  the 
presence  of  syphilis. 

(^hronic  aleohoUs^n  is  an  important  factor  in  increasing  the  vulner- 
ability of  the  tissues  to  the  sjiecific  poison.  As  both  alcohol  and  syphilis 
have  a  predilection  for  the  blood-vessels,  their  combined  effects  result 
in  a  more  serious  pathological  condition. 

The  Lesion^  and  Secretions  which  Convey  the  Infection. — It 
is  necessarj'  for  the  syphilitic  virus  to  come  in  direct  contact  with  an 
abrasion  of  the  skin  or  mucous  membrane  to  convey  the  disease.  This 
may  occur  directly  or  through  the  medium  of  some  infected  object.  The 
initial  lesion  and  all  the  early  eruptions  have  been  proven  to  be  virulent 
by  many  observations,  as  well  as  by  experimental  inoculations.  The 
secretion  from  condylomata  lata,  which  are  so  frequently  found  on  the 
female  genitals,  are  believed  by  many  to  be  the  most  frequent  source  of 
infection.  Successful  inoculations  with  the  blocd  of  patients  during  the 
early  eruptive  period  have  been  made.  It  is  not  definitely  established 
how  long  the  blood  retains  its  infective  properties,  but  in  the  opinion  of 
Finger  and  others  it  docs  not  contain  the  virus  during  the  latent  stages 
of  the  disease — in  the  intervals  between  the  periods  of  the  eruptions. 

It  is  generally  believed  that  the  physiologieal  secretions,  milk,  saliva, 
perspiration,  tears,  and  urine  from  syphilitic  subjects  do  not  contain  the 
virus  or  in  such  a  diluted  form  that  infection  from  them  is  not  possible. 
As  the  micro-organisms  of  certain  infectious  diseases  may  pass  through 
the  glandular  epithelium  and  appear  in  the  saliva,  milk,  urine,  etc.,  the 
possibility  of  transmitting  the  disease  by  such  secretions  is  not  abso- 
lutely excluded.  The  semen  from  syphilitic  individuals  cannot  give  rise 
to  the  disease  by  inoculation.  The  hereditary  transmission  of  the  dis- 
ease from  the  father  to  the  child  without  a  previous  infection  of  the 
mother  is  well  established.  The  infection  of  the  ovum  by  the  diseased 
six*rmatozo()n  is  accomplished  by  a  different  process  from  experimental 
inoculation.  The  mother  may  convey  the  disease  to  her  child  through 
an  infected  ovum,  the  father  being  healthy.  It  is  generally  conceded 
that  ])ath()logical  secretions  not  properly  belonging  to  syphilis  are  not 
inferfiouM  unless  mixed  with  the  patient's  blood  or  disintegrated  portions 
of  sjK'cific  lesions. 

(ronorrhrea  or  chancroid  may  be  contracted  from  a  patient  with  syph- 
ilis, and  yet  no  constitutional  infection  follov\  When  vaccinal  ly^tnph  is 
taken  from  a  syphilitic  subject,  syphilis  will  not  be  conveyed  unless 


SYPHILIS,  187 

there  is  an  admixture  of  blood.  Experimental  inoculation  made  with 
the  secretions  of  tertian'  lesions  have  given  negative  results  only. 
These  results  coincide  with  our  ever\'-day  experience,  which  teaches  us 
that  the  late  lesions  are,  as  a  rule,  neither  inoculable  nor  transmitted  by 
inheritiince,  and  that  such  persons  may  be  reinfected.  As  at  one  time 
the  innocence  of  the  secondar}'  lesions  of  syphilis  was  affirmed,  a  wider 
exj)erience  may  modify  our  view  regarding  the  infectious  character  of 
the  later  ones. 

Modes  of  Infection. — The  delicate  mucous  membrane  of  the  gen- 
ital organs  is  easily  abraded  during  sexual  intercourse,  and  the  absorj)- 
tion  of  the  virus  is  thus  facilitated.  It  is  not  difficult,  therefore,  to  under- 
stand that  over  90  per  cent,  of  all  primary  sores  occur  on  the  genitals. 
In  man  the  chancre  is  most  frequently  found  on  the  inner  side  of  the 
prepuce y  its  free  edge,  the  glanSy  or  nulcus  coronariuM,  It  is  also  met 
wth  on  the  skin  of  the  penis,  the  scrotum,  in  the  urethra,  on  the  peri- 
neiun,  about  the  anus,  etc.  In  wovien  the  labia,  the  tissues  about  the 
clitoris  and  wretfira,  and  the  fourchette  are  frequently  its  seat.  It  is 
found  less  often  on  the  vaginal  walls  and  the  os  uteri.  Chancres  on 
extragenital  parts,  as  the  lips,  the  tongue,  the  tonsils,  the  eyelids,  and 
nipples,  are  not  infrequently  met  with  as  the  result  of  unnatural  prac- 
tices. Chancres  of  the  lips  are  found  in  3  per  cent,  of  all  cases,  many 
being  acquired  in  an  innocent  manner.  Wet-nurses  are  infected  on  the 
nipples  by  syphilitic  children,  multiple  chancres  sometimes  resulting ; 
children,  too,  are  infected  by  wet-nurses  with  lesions  on  the  nipples. 
Chancres  on  the  face  and  -fingers  sometimes  follow  bites.  Surgeons  may 
acquire  the  disease  on  cuts  or  lesions  of  the  hands  when  operating  on 
])atients  with  active  syphilis.  Accoucheurs  and  gynecologists  are  some- 
times infected  on  the  fingers  in  vaginal  examinations.  Infants  may  be 
inoculated  during  parturition.  These  m(xles  of  infection  are  by  direct 
contact. 

Mediate  Contact. — The  syphilitic  poison  may  be  conveyed  by  drink- 
ing vessels,  eating  utensils,  or  any  articles  used  in  common  by  members 
of  a  family  or  by  individuals.  In  certain  occujiations,  as  where  an  im- 
plement like  the  blowpipe  in  glass-factories  is  passed  from  one  j)erson  to 
another,  infection  has  l>een  produced.  The  disease  has  also  been  con- 
veyed by  surgeons'  instruments,  dentists'  instruments,  etc. 

Vaccinal  sifphilis  is  now  seldom  encountered,  as  **  humanized  lymph  " 
is  not  often  employed.  Syphilis  may,  however,  be  conveyed  during  vac- 
cination by  the  use  of  an  infected  instrument. 

The  disease  when  acquired  in  an  innocent — i.  e,  non- venereal  way — is 
often  sjx)ken  of  as  syphUis  insontium. 

The  Chancre. 

Synonyms. — Initial  lesion;  Primary  sore;  Syphilitic  chancre; 
Initi€d  or  Primary  sclerosis ;  the  Hard  or  Infecting:  chancre  ;  Hun- 
terian  chancre,  etc. 

The  interval  that  elapses  from  exposure  to  the  syphilitic  virus  to  the 
appc»arance  of  the  primar}^  sore,  or  chancre,  is  called  the  first  invnlxttion- 
period.  Experimental  inix'ulation  made  on  healthy  persons  showed  that 
the  minimum  duration  of  this  period  was  ten  days;  the  maximum, /o//y- 
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two  days ;  its  most  frequent  duration,  from  three  to  four  weeks.  After 
accidental  inoculation  clinical  observation  has  shown  the  mean  dura- 
tion to  be  about  three  weeks.  It  may  exceptionally  last  sevent}'  days 
or  longer. 

Every  case  of  syphilis,  with  the  exception  of  the  hereditary  form,  or 
syphilis  conveyed  from  the  infected  foetus  to  the  mother,  begins  with  a 
primary  lesion.  It  may  be  so  slight  and  heal  so  rapidly  as  to  escape 
observation,  or  in  such  a  locality  as  not  to  be  readily  found.  It  must, 
however,  have  been  present.  It  is  seldom  that  an  absolutely  typical 
sore  in  its  early  stages  comes  under  the  observation  of  the  surgeon.  It 
is  frequently  complicated  with  other  infections  or  its  appearance  has 
been  changed  by  caustic  applications.  The  classical  sign,  induration^ 
may  be  wanting  from  a  primary  lesion  which  is  followed  by  the  consti- 
tutional disease,  or  it  may  exist  in  a  purely  local  sore.  Errors  in  diag- 
nosis are  of  frequent  occurrence  from  placing  too  much  diagnostic  im- 
portance on  a  single  feature.  A  typical  chancroid  may  be  converted 
into  an  indurated  initial  lesion,  and  instances  of  well-defined  indurated 
sores  have  been  observed  without  any  constitutional  disturbance. 

The  initial  lesion  is  usually  single,  unless  several  abraded  spots  are  inoculated 
at  the  same  time,  or  other  eruptions,  like  herpes  or  the  lesions  of  itch,  are  present 
where  infection  takes  place.  It  is  not  at  all  unusual  to  see  two  or  three  chancres 
at  the  same  time,  and  as  many  as  a  dozen  have  been  observed  to  develop  simul- 
taneously. Immunity  to  subsequent  infection  seems  to  take  place  ver^  soon  after 
a  successful  inoculation,  although  it  is  possible  for  a  second  infection  to  occur 
within  a  short  time  after  the  original  one. 

Induration, — This  one  sign  is  almost  pathognomonic  of  the  chancre. 
It  is  present  to  some  extent  in  the  vast  majority  of  cases.  When  well 
developed  it  extends  beyond  and  beneath  the  limits  of  the  superficial 
erosion  or  ulceration,  and  feels,  when  grasped  between  the  thumb  and 
fingers,  like  a  piece  of  cartilage  imbedded  in  the  skin.  Its  firm  and 
elastic  consistency  serves  to  distinguish  it  from  other  inflammatory^ 
infiltrations,  while  its  boundaries  are  much  better  defined  than  in  the 
chancroid.  The  suj)erficial  variety'  gives  to  the  finger  the  sensation  of 
feeling  a  thin  piece  of  cardboard  or  parchment  beneath  or  in  the  skin. 

The  characteristic  induration  met  with  in  the  initial  sore  is  found  onlv  in  two 
other  conditions — rhinoscleroma  and  scleroderma.  It  is  thought  by  Unna  to 
depend  principally  on  hypertrophy  of  the  gelatinous  connective-tissue  substance, 
and  secondarily  on  the  cell-infiltration  present  at  the  same  time.  The  cell-infiltra- 
tion is  found  in  the  early  stages  of  the  chancre  before  induration  is  at  all  marked, 
and  also  in  many  other  conditions  without  such  induration,  so  that  its  presence 
alone  does  not  account  for  the  peculiar  hardness  of  the  new  growth. 

The  development  of  the  uncomplicated  initial  lesion  is,  as  a  rule, 
unattended  hi/  any  subjective  sensaiions,  and  frequently  its  possessor  is 
ignorant  of  its  existence.  The  ulceration  or  abrasion  rapidly  heals,  but 
the  spt»cific  induration  passes  away  slowly  and  is  of  uncertain  duration. 
It  sometimes  disappears  within  a  few  weeks  after  the  secondary'  eruption, 
or  in  exceptional  cases  may  last  for  six  months  or  a  year.  It  generally 
leaves  no  trace  of  its  existence,  but  may  terminate  in  a  superficial  pig- 
mented or  j)igmentless  scar  or  spot  or  a  keloid-like  induration  which 
gnulually  disappears. 

Varieties  of  Chancre. — After  experimental  inoculation  on  parts 
of  the  cutaneous  surface  removed  from  sources  of  irritation  or  infection 
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it  assumes  the  appearance  of  a  dry  scaling  papule.  A  small  patch  of 
roiind  or  oval  reciness  marks  its  beginning:  this  soon  becomes  more 
prominent  and  infiltrated,  developing  into  a  pea  or  bean-sized  nodule, 
over  which  the  epidermis  may  be  slightly  thickened.  An  abrasion  may 
develop  over  the  centre  of  the  papule,  giving  exit  to  a  serous  discharge 
which  dries  as  a  thin  crust.  The  papule  may  slowly  disappear  without 
ulceration,  or  become  more  infiltrated  at  the  base  and  present  a  super- 
ficial ulcerated  surface  surrounded  by  a  slightly  elevated  margin.  The 
ulceration  in  this,  as  well  as  in  other  varieties  of  the  initial  lesion,  takes 
place  at  the  expense  of  the  cell-infiltration  rather  than  of  the  normal 
elements  of  the  skin,  being  apparent  rather  than  real,  and  healing  with- 
out loss  of  the  connective  tissue  of  the  derma. 

The  Superficial  Erosion. — This  is  the  primitive  lesion  in  the  vast 
majority  of  chancres  which  are  not  preceded  by  the  soft  sore.  When 
seen  sufficiently  early,  it  appears  as  a  rounded,  sharply-defined  spot,  of  a 
dark-red  color,  from  which  the  superficial  epithelium  has  been  detached, 
exposing  a  moist,  smooth,  or  slightly  granular  surface.  There  may  be 
an  insignificant  central  depression,  but  the  edges  of  the  erosion  are 
usually  on  a  level  with  the  surrounding  skin.  One  or  more  such  lesions 
may  exist,  which  gradually  develop  an  indurated  base  and  heal  more 
slowly  than  an  ordinary  excoriation  or  abrasion.  The  induration  may 
be  superficial  and  thin,  assuming  the  parchment-like  form,  or  extend 
deeper,  giving  rise  to  a  distinct  nodule. 

As  the  cell-infiltration  in  the  initial  lesion  is  in  the  main  located 
about  the  blood-vessels,  their  anatomical  distribution  explains  in  part 
the  varied  outlines  of  the  scleroses.  The  presence  or  absence  of  much 
loose  connective  tissue  beneath  the  sore  also  moulds  the  outlines  of  the 
infiltration. 

The  Hunterian  chancre,  or  ulceratingr  initial  lesion,  is  the  most 
pronounced  and  well-developed  form  of  the  syphilitic  sore.  It  orig- 
inates in  an  erosion  or  papule  which  increases  slowly  in  size,  is  sharply 
circumscribed,  of  round  or  oval  outline  with  a  somewhat  flattened  top. 
With  the  increase  in  size  its  consistency  becomes  harder  until  it  approx- 
imates that  of  cartilage.  In  color  the  new  growth  is  brownish-  or 
bluisli-red.  After  a  duration  of  ten  or  twelve  days  its  epithelial  cover- 
ing becomes  macerated,  giving  rise  to  a  serous  discharge,  or  it  becomes 
covered  with  a  gray  film.  The  centre  of  the  infiltration  undergoes  a  pro- 
cess of  molecular  disintegration ;  its  edges  become  elevated,  so  that  an 
apjwarance  of  ulceration  is  presented  which  gives  the  impression  to  the 
observer  of  a  greater  loss  of  tissue  than  is  in  reality  the  case. 

A  well-marked  Hunterian  chancre  therefore  presents  an  infiltration  or  sclerosis 
from  the  size  of  a  silver  dime  to  that  of  a  quarter  dollar,  or  larger,  in  circumference, 
surmounted  by  an  ulcer  with  elevated  sloping  edges  involving  an  area  much  less 
than  the  underlying  cell-growth.  In  Plate  V.  Fig.  1  two  typical  sores  of  this  kind 
are  shown,  in  one  of  which  the  ulceration  has  healed,  leaving  only  a  slight  central 
depression ;  in  the  other  the  surface  of  the  ulcer  is  granular  and  the  cicatrization 
is  beginning  to  form  about  the  edges.  In  unfavorable  conditions  of  health,  from 
local  infection  or  from  obliterative  endarteritis  and  endophlebitis,  gangrene  may 
attack  the  sore,  causing  the  loss  of  a  part  or  the  whole  of  the  diseased  tissue 
(Plate  V.  Fig.  2).  Spreading  phagedena  is,  however,  not  so  frequently  met  with  as 
a  complication  of  the  specific  sore  as  formerly. 

After  three  or  four  weeks'  duration  the  Hunterian  chancre  begins  to 
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untU'rp)  a  s!uw  process?  uf  ittrff/Hfion^  whirh  h  hastened  by  tlie  l(x*al  and 
inttTiud  use  of  meixnny.  It  lu^als  without  lo?^  of  tissue  or  w-ith  an 
insignitictuit  scar. 

The  Mixed  Sore, — Th<?  subject  ttf  chancroid  h  considered  in  another 
[mrt  of  this  work  (VuL  II.  Chup.  XII.).  It  is  siiffieieut  to  state  here 
that  it  is  u  hcai  ififiHfot(i<  {dvri\  witli  a  short  iM^rifKi  <if  incubatitm,  almost 
ext'liisively  met  with  on  the  genital  oi*ti:ans.  Infection  with  tlu'  virus 
of  ehanenml  and  sy|thilis  may  take  phice  at  the  same  time,  the  former 
passing  tJirough  its  stages  of  papule,  pnstnle,  and  nleemtic)n,  with  frtx^' 
suppuration.  At  the  end  nf  two  or  three  weeks,  the  iiieuhation-}HTi<Ml 
of  the  syphilitic  sore,  the  li>as<'  and  edges  of  tlie  chaiier<>id  assiuue  a 
chiinieteristie  indurati(m  and  a  hrown*red  coh*r  ;  granulations  sjiring  up 
and  the  seei'etion  of  pus  becomes  less.  Within  a  few  days  the  hx'al 
inteetious  nicer  is  converted  into  a  typical  sclerosis  which  pursnes  the 
ordinary  course  of  the  latter;  The  sypliilitie  infection  may»  td'  course, 
follow  that  of  the  chancroid^  Init  usually  is  siuudtaneuus. 

Induration  or  sclerotic  oedema  is  looked  upon  tiy  some  syj>hib»g- 
njpbers  as  a  distinct  variety  of  the  initial  sore;  by  otliers  as  a  eianpli- 
eation  of  one  of  the  forms  previously  deseribKl.  It  is  erf  nire  ix^enr- 
rence,  being  genemlly  found  on  the  labium  majus,  occasionally  on  the 
m neons  suriaee  of  the  prepuce  or  the  skin  of  the  scrotum*  Tlie  usual 
erosion  or  papnle  is  n(»t  jnvsent,  the  only  lesion  being  a  firm  and  elastic 
swelling  which  gradually  iucirases  until  tin*  jK^rts  l)ei'ome  two  or  three 
times  their  unrmal  size*  It  is  nnn/b  tinner  tlian  iurtanmiatory  adema, 
but  less  so  tfuin  tlie  iiuluration  about  the  initial  sore.  In  ct»nsistency  it 
more  nciirly  approaches  that  of  sc4enKlerma.  Thii?  indurative  oedema 
passes  away  shjwly  and  leaves  no  mark  of  its  former  existence. 

CuMrLirATioNs  (iF  TUY,  Cha.nchh* — Local  pyogenic  infection  is 
res[Knisib]e  for  an  extensive  niverafmn  or  f<nppnration  of  the  jiriinary 
sore.  At  times  the  in  Ha  minatory  i>rocess  may  be  so  intense  that  the 
pirts  Iweome  much  swollen  and  })«nnfuk  When  the  preputial  ojiening 
IS  narrow  the  occurrence  of  a  ehant/re  on  its  inner  suriaee  or  in  the 
sulcus  eoronarius  often  leads  to  cc>m|ilete  jihlmosij^  or  paraphimoHi^. 
The  retention  of  the  secretion  from  the  sore  in  the  preputial  sac  mace- 
rates  the  epithelium  of  the  glans,  prcHlucing  an  intense  Imlanoposthitis^ 
the  tliseharge  fn»m  which  may  simulate  a  gitnorrhiea.  Under  such  con- 
ditions the  entire  jjenis  may  become  red,  i>ainfid,  and  swollen.  A 
neglect  at  this  time  to  relieve  the  tension  by  a  dorsid  incision  of  the 
prepuce  may  result  in  supt*rtieial  cjr  deep  gangrene,  with  (lartial  or  com- 
|)lete  destruction  of  the  glaus,  and  possibly  urethral  tistuke  or  other 
(!om|)lications. 

Extragenital  Chancres. — Certain  jieculiarities  are  presented  at 
times  by  chancre©  of  the  general  integimient  or  mucous  membranes  at 
a  distance  from  the  genitid  oi^ans,  A  chancre  at  the  margin  or  bed  of 
the  riffil  seldom  shows  marked  i!iduratii>n  ;  exul>enint  granulations  are 
sometimes  :^ven,  antl  freipiently  suppuratitm  is  profuse.  On  the  rhftk 
or  dtiti,  where  the  tissues  are  lax,  it  attains  a  largi?  size.  It  may  ulcer- 
ate and  be  covered  by  ertists,  and  has  been  mistaken  for  malignant  dis- 
ease. A  torwil  which  is  the  si'at  of  a  chancre  enlai^ges,  generally  ulcer- 
ate**,  and  at  times  is  covered  by  a  pscHidt>meod>nine  simulating  the 
diphtheritic  membrane.     Enlargements  of  the  submaxillary  and  cervi- 
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cal   lyrapli-n^xles  art*  Rmiiltaneoiisly  prescjit*      r>iliicult  tleglutitioi)   is 
often  exixTiriK'tHl.     Cliaiieivs^  on  tlii*  Up  iiiM?  commonly  indnnitofl^  and 

,8ometinies  pifs*^nt  well-niiirked  ulcenititm  with  a  darlv-rt'd  granulating 

-surface  (Plate  V*  Fi^^  :V). 

Enlargement  of  the  Commumcating  Lymph-vessels  and  Nodes. 
— After  the  appearance  of  the  initial  sore,  the  next  mani testation  «tf  the 
speciBe  infoeti<»n  is  in  the  lifmph-nodm  m  anatt>niieal  eommunieatinn 
with  the  lesion.  Exeeptionally,  one  or  more  lyniph-vt^ssrls  r*r  thick* 
ened  veins  may  l>e  felt  as  firm,  hanl,  pun  less  eon  Is  extending  along  the 
dursnni  iif  the*  penis  to  its  rcjot.  At  times  mxlidt-s  form  in  the  (^onrse 
of  these  thickened  vessels,  whicli  nnilergo  spontaneous  itivohitioii  or 
uleerate. 

The  characteristic  lymphatie  involveaient  appears,  UHtially,  within  a  week 
after  the  iuitiiil  lesion.  In  genitiil  chani'res  the  lUHlew  are  seen  und  tVlt  iilong  the 
line  of  PoufMirt'H  li^ninent,  iikhoutrh  it  Iimh  been  shown  tliat  the  crunil  and  iliac 
nodes  are  also  involvinl.  Tliu  enlargement  mi\y  at  first  be  more  evicient  on  the 
side  c«jrrespondini^  to  the  lesion,  hnt  later  both  iiig^uiiial  regionsf  are  generally 
similarly  imjilicated.  The  node**  are  painleiis,  hard,  Creely  movable,  and  not 
attiiclied  to  the  overly  if]  ^f  skin.  Several  nnden  on  b(»lh  sides  are  involvt-d  :  they 
remain  sharply  dehned,  and  seldom  exceed  the  size  of  art  almond.  There  ia  no 
re«lne!<H  nf  the  skin  or  othiT  evidence  fif  an  acute  inflimnnatory  proee."*.'!>i,  niilej^a  an 
infection  with  pii>-producino:  orji^anisms  takew  place  at  the  same  time.  When  such 
18  the  ca^e,  a  number  r^f  iKMlert  may  be  matted  together  by  the  septie  inflammation, 
miliary  abi*ces*^es  li>rrn  in  them,  and  a  condition  results  which  can  only  be  satis- 
fael'»rily  treated  by  tlieir  t^xeision. 

The  presence  of  localized  lymphatic  complications  may  sometimes  be  a  ^uide 
in  Unding  the  initial  lesiiiii  when  on  extragenitijl  ftarts.  ChanereH  on  the  nody 
below  the  umbilicus,  except  on  the  os  uteri,  first  involve  the  inguinal  nodes  ;  chan- 
cres on  the  hand,  arm,  and  breast,  the  axillary  ganglia^  The  submaxillary  nodes 
«j^  enlarged  in  ehanerej*  of  the  lip  and  chin  ;  the  subhyoid  in  chancre^s  of  the 
tongue;   the  preauricular  in  chancres  of  the  eyelid. 

DlAGN()8i.s  OF  THK  IxiTiAL  Lesiox. — Chaneroids  are  |vnietieally 
alvvnys  foiuid  on  tlie  ^enitiils.  They  are  generally  mu/ifp/i.^  have  a 
nhoti  ]wnml  of  iufiihafitui,  and  In^^in  as  a  jnwiuh  or  amttil  tihrr  snr- 
ronnded  by  a  red  areola  ;  n  i^iemki^induraiion  maif  irj<uit  from  can^fie 
or  fAhrr  applhafiottJi,  The  floor  of  a  ehaneroidal  nleer  is  irregular, 
covere«l  by  a  jiijniyish  membrane  ;  its  edges  are  fivqnently  un<lerrnined, 
and  it  seeretes  pus  freely,  ('hafin'oifhl  ptt.s  k  auto-uioefdafih  ^  botli  <:m 
the  genitals  and  general  integument.  A  single  or  donhle  hiibo,  with  a 
marked  tendeney  to  snppiirate,  is  found  in  al)out  25  jier  eent.  of  eases 
of  ehaneroid.  It  must  be  borne  in  mind  tluit  a  ehatieroid  i"iV(|nently 
a^umeB  an  induration  as  the  resnit  of  a  double  infeetion,  and  that  the 
initial  lesion  of  syphilis,  from  loeal  infeetion  4ir  irritating  appliciitions, 
ulcerates  and  seeretes  pun. 

Herpe4  of  the  genitals  occnrft  as  a  grouped  vesicular  eruption  which  seldom 
la»t0  longer  than  a  few  days.  A  history  of  former  attacks  h  of  aid  in  diagnosis. 
Cauteriiation  of  such  le^^ioui*  with  carbolic  or  nitric  acid  may  obscure  their  normal 
features  and  cau»e  them  to  Kiituilate  ehancrci*  or  chancroids. 

A  chancrr  of  the  liim  or  genitals  has  been  misitaken  for  an  epithflifima.  The 
latter  occurs  later  in  life,  is  slower  in  itn  evolution,  and  doe«  not  implicate  the 
lyraph-nodes  as  soon  as  the  initial  lesion. 

A  late  lesion  of  gypbilis  is  sometimes  found  at  the  site  of  the  original  chancre^ 
or  elM'W here,  which  has  been  mistaken  for  a  primary  sore.  The  serpiginous  exten- 
»ion  or  central  ulceration,  as  well  ius  the  absence  of  the  primary  lymphatic  involve* 
ment,  would  serve  to  di«tingui«h  it  from  primary  syphilus. 
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PATHOLOCilCAL    AnaTOMY    OF    THE  CHANCRE— The  bkHxl-VL'!?^I?4, 

iin'tmlijit^  hnth  tlte  arteries  luul  voins,  show  marked  ehanges  in  the  earliest 
stijijjes  <jt'  the  tkvelopiiieiit  of  the  initial  k^sinn.  They  are  siirrounded 
hv  hirg(^  niimlwrs  of  singk%  nueleatecl  poly  lie*l nil  eel  Is,  wliieh  ai^u  belie  v*H^i 
by  Uimu  tfi  reprt^seiit  prolilerating  eimiieetive-tissue  eelU  ("  pla^sma- 
eells  ''}  (Fig.  G2),     Few  mill tinuelua ted  leycoeytes  are  f^^en.    The  emla- 
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Fig,  63. 


Sliowtnt?  the  cell-ill  11  Krai  ion  alji»ul  a  blood-vessel 
ill  Ur'  €  ha  lie  re.  Tht-  (jrollfemtiou  t»f  the  endo- 
Iheliuui  1^  ubo  shown. 


Sertinn  through  &  chancre  untler  luw  power, 
Zeiss,  7(1  mm,    Nu  ocular. 


thelial  eelU  iif  the  vessehs  rniiltiply,  as  ehowo  by  iiiinieroim  mitoses  and 
thirkt'iiiiig  uf  thi'ir  iiuiina  ;  the  middle  and  tmter  ecKits  an*  alni  tliiefc- 
eiied  iiud  intiltmted  by  leuecxntes.  A.s  a  eoiisetpienee  uf  the  irivi>lvc*- 
nient  oi'  the  vessels'  walls  and  irom  outside  prt^ssiiix*  their  calibre  i.** 
enenxiehed  upon  and  frequently  found  to  be  fibl  item  ted. 

A  seetion  thrfiugb  a  chaufre,  at  the  height  of  it^  dfvel<H>meat,  reveal**  a  dense 
cell-mas8  in  the  papillary  and  wubpapillary  region  of  the  derma,  whieh  is,  pretty 
abarpiy  iletineil  on  all  BideH  (Fig.  ti3) :  the  l>h»od-vessel»  lying  for  dome  distance 
oiiti4ide  ot"  the  iiihltratiun  are  surrounded  by  the  cellsi  previously  mentioned  and 
pr*)i*ent  thiekeaed  wallis.  The  epidermiH  at  the  ed|^e  of  the  induration  in  many 
caMes  h  hypertrophied,  the  inter] lapiHary  process  extending  for  some  distance  inl<» 
the  cutis.  Leucocyte*  are  also  to  be  found  hetweeu  the  cells  of  the  epiidermis, 
which  ia  in  part  or  wholly  des^troyed  over  the  cealre  of  the  ticlerosis.  When  the 
welerrnift  h  u  a  coin  plicated  by  a  iiccoridary  infection*  re  mains  of  the  epiderniii^  can 
freipiently  be  seen  over  tlie  central  eroi^ions,  so  that  iti*  complete  restoration  after 
the  involution  of  the  chancre  generally  taken  place. 

In  addition  to  the  deur^e  i  n  Manila  a  tory  ceil-intiltratioij  about  tl»e  vessels,  chanffes 
in  the  cunm-ctive  tis^'^ue  of  tlie  diTina  take  place  which  rcKiiU  in  it^  hypcrtropliy 
and  a  peculiar  change  in  the  gelatinous  tifisue-subsitance  to  which  Unna  refer?,  in 
part,  the  induration.  Although  there  is  nothing  abstdutely  pathognomonic  in  the 
minute  anatomy  i>f  the  initial  sclerosis,  there  are  certain  characteristics  which, 
when  found  aHsoeiatcd.  will  freuuently  enable  one  to  make  a  mierutscoidc  diagnosis. 
These  features  are — the  superficial  character  of  tiie  inhltration  aiirmounted  by  a 
central  erosion,  with  ve^igen  of  the  epidermis  still  remaining;  thickening  of  the 
epiderndj^,  with  infill  ration  of  leucocyte^  at  the  edges  of  the  erosion  ;  ohUteralujg 
endarteritis  and  cndophleliitis  of  the  vessels  away  from  the  eeniral  sclerosis, 
together  with  their  surrounding  eell-infilt ration.  The  involution  of  the  oiiancre 
is  hastened  by  the  changes  in  the  blood-vessels  which  limit  its  .supply  of  nutrition, 
causing  dejgeneratinn  of  its  constituent  cells,  and  probably  by  the  character  of  the 
poison,  which  in  itself  may  lead  to  uecrosin  uf  the  new  growth. 
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Prognosis  of  the  Chancre. — It  has  been  nmiiitoiiioil  \>y  some 
writers  that  the  futiirt-  course  of  syjrliilis  (k'|jcmls  to  some  extent  on  the 
fi'izQ  or  number  of  tlie  initial  k^sion,  ami  that  an  extragenital  lofntion  of 
the  ehanert*  is  apt  to  be  folhjwed  by  a  severer  tyj)e  of  the  disease*  The 
chanivter  of  the  tissues  oh  wlurh  thf^  nruji  is  hnjAfnitef!  ha^t  morf  fo  do 
with  the  future  evolution  of  the  rothsfittttiotial  (fiWaHf  than  (he  Wrr,  number ^ 
or  toeatioH  of  the  primftrt/  wo/tk.  The  most  insi^trnilreant  ehanere  may 
be  foHowed  by  a  malignant  form  of  syjihilis,  while  lar^e  and  umltiple 
initial  sores  may  cause  only  a  slight  eonstitutiuual  reaction. 

The  chancre  \n  patU-niM  with  nephritis,  diahetes,  tuberculosis,  nr  other  severe 
systemic  diseaites  may  become  (jamfrfnou^  aTul  produce  extea^ive  local  d&structioti 
of  the  part8,  ConHtitudfuial  syphilis  isalBo  apt  to  be  a  more  scrioiiB  diseano  io  Huch 
patiente.  Uader  such  conditions!  the  local  and  j^eneral  reactions  are  to  be  referred 
to  the  same  cause,  rather  l\\m\  to  bo  considered  as  cause  and  efiect.  Several  intli- 
viduaJs  infected  from  the  same  source  react  in  different  wayti  to  the  specific  disease. 
In  malignant  types  of  syphilid  de*5tructive  letaion*  are  apt  to  be  aa  early  manifesta- 
tion»  anticipating  their  average  time  of  development.  A  j^hort  duration  of  the 
periodjs  of  incubation  may  imply,  therefore,  lens  resirttiag  power  on  the  part  of  the 
tissues,  and  indicate  a  severer  form  of  the  disease,  while  a  longer  period  of  incuba- 
tion may  point  to  nnlder  constitutional  reaction. 

Treatme:xt  cjf  the  Chancre. — In  the  opinion  of  the  great  majority 
of  sypliilogni pliers  at  the  present  time  d  is  not  pon^slUe  to  abort  htfiJn/is 
by  cfieMieal iif/eitts  or  the  avtuat  canter t/^  nor  bt/  e.re//f/oa  of  the  ittitial  ieaiotif 
even  in  conjunction  witli  removal  of  the  inguinal  ganglia. 

When  a  chancre  is  situated  at  the  preputial  margin  in  a  imtientwith  i)himr»si9, 
it  may  he  removeil  by  a  cirraiuciHiou.  No  hope  should  be  entertained,  however, 
of  preventing  o.*'  modifying  the  future  course  of  the  disea^ie  by  such  firocedure. 
It  IS  only  mentioned  as  a  hygienic  measure  which  may,  under  certain  circum- 
stjinces,  be  indicated,  Tbe  fact  that  immunity  in  further  iufeetion  m  present 
during  the  first  period  of  incubation,  before  the  characteristic  snre  has  appeared^ 
cihows  that  some  infectious  matter  has  entered  the  general  circulation,  and  that 
^Ijphitis,  before  and  at  the  time  the  chancre  appears,  is  something  more  than  a 
local  disease. 

Loeal  Treatment, — The  sore  shonhl  he  kept  clean  by  tfie  free  use  of 
soap  and  waten  Where  an  erosion  or  suiK'rtieial  nh^er  is  present,  calo- 
mel is  jjerhaps  tbe  best  a])p]ieation  to  use  until  the  niw  surface  him 
heaIe<J*  The  ortlinary  bfark  trashy  a  soluti*ui  rd'  bieliloride  nf  mer<'iiry 
n  :  20(K)  or  1:30(K>),  or  a  sidutirm  of  peniutngtmnte  of  potassium 
'(l  :.'3(>CK*)  may  alscj  be  em|>lr»ved  sevenil  times  a  tlay  as  local  antiseptic 
agents. 

When  gangrene  or  phaf/rdtnte  nh-rration  oeenrs  as  a  com|dicatinn, 
more  active  k»cal  medieation  is  imlic*jitefb  Compresses  wet  in  a  wi^ak 
solution  ttf  elilorinatetl  sf«la  ami  kejit  ooiistiintly  applied  are  un  ei^fica- 
cions  methiHl  of  limiting  tbo  s|)read  of  gangrene  ur  ]ihnge<lench  Tfie 
free  use  of  iishdVirm  is  also  valuable  in  stimidating  healthy  gniruilations 
after  the  se|xiration  of  the  gangrenous  mass  r^r  limiting  a  spreading  ulcer- 
ation. After  ulceration  has  healed  the  tipplication  cff  equal  parts  (d' mer- 
curial ointment  and  vaseline,  mercurial  ] cluster,  *>r  fdntmcnfs  containing 
other  mercurials,  hastens  the  absorption  lA'  tbe  indiu^atioiK  Its  absorp- 
tion is  also  more  rapidly  carried  on  <bn*ing  the  internal  use  of  mercury. 
Chancres  on  the  fnnak  f/en  if  ah  should  l>e  treate<l  in  the  same  way,  more 
fare  iieing  here  re4|nireil,  however,  to  preserve  cleanliness,  Cbancivsof 
the  ciUva  should  be  freely  covered  with  calomel  and  the  [xirts  kept  sepa^ 
Vol,  l,—\Z 
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rated  by  pledgets  of  absorbent  cotton.  An  initial  sore  at  the  meatus  or 
within  the  urethra  is  difficult  to  treat  satisfactorily.  When  at  the  ineatas 
it  may  lead  to  stenosis  of  this  orifice  if  the  canal  is  not  kept  open  by 
means  of  a  small  roll  of  lint  saturated  ^vith  a  dilute  mercurial  ointment 
or  a  tampon  of  iodoform  gauze.  Deeper-seated  chancres  may  be  treated 
by  astringent  injections,  combined  with  the  liberal  use  of  mercurial  oint- 
ment externally. 

If  the  initial  lesion  be  in  everj'^  way  tj'pical  and  the  inguinal  or  other 
nodes  present  the  characteristic  enlargement,  the  iivtemal  use  of  mercury 
is  indicated  even  before  the  eruption  appears  on  the  skin. 

Chancres  always  gives  rise  to  much  mental  distress,  and  when  on  extragenital 
parts,  as  the  face,  are  disfiguring.  The;^  may  be  painfiil  when  located  on  the 
glans  or  prepuce  in  patients  with  phimosis.  In  sucn  cases,  when  the  diagnosis  is 
clear,  one  should  not  hesitate  to  resort  to  mercurials  internally,  as  the  involution 
of  the  sore  is  thereby  hastened.  When,  however,  the  character  of  the  sore  is  at 
all  doubtful,  one  should  await  the  appearance  of  the  secondary  eruption  before 
beginning  the  general  treatment. 

Constitutional  Syphilis. 

The  time  between  the  appearance  of  the  chancre  and  the  outbreak 
of  an  eruption  on  the  skin  and  mucous  membranes  is  called  the 
second  incubation-period.  Its  average  duration  is  forty-five  days: 
the  shortest  time  reported  is  twelve  days,  the  longest  two  hundred 
days.  After  experimental  inoculation  the  shortest  duration  was  eight 
to  fourteen  days;  the  longest,  one  hundred  and  fifty-nine  days. 
During  and  before  this  time  a  slow  infection  of  the  entire  economy  is 
taking  place,  which  may  produce  a  serious  disturbance  of  the  general 
health  or  be  of  such  slight  intensity  that  the  patient  is  unaware  of 
any  change  in  his  condition.  A  generalized  hypertrophy  of  the  lym- 
phatic nodes,  in  addition  to  those  in  direct  communication  with  the  pri- 
mary sore,  can  be  made  out  by  the  end  of  this  second  incubation-period. 
In  some  cases  enlarged  nodes  can  be  detected  two  or  three  weeks  before 
the  skin-eruption  appears ;  again,  not  until  or  after  the  cutaneous  out- 
break. The  noiles  along  the  posterior  border  of  the  stemo-cleido-mastoid 
muscle,  other  nodes  about  the  neck,  the  supraclavicular,  the  axillary 
nodes,  and  the  epitrochlear,  are  the  ones  which  can  usually  be  felt.  In 
addition  to  those  mentioned,  any  of  the  superficially  located  nodes  may 
undergo  hypertrophy,  and  the  visceral  nodes  have  been  found  enlarged 
in  certain  cases  where  autopsies  liave  been  made.  The  enlarged  ncSes 
vary  in  size  from  that  of  a  bean  to  a  pigeon's  egg :  they  are  rounded  or 
oval  in  outline,  painless,  somewhat  hard,  and  never  suppurate  unless 
some  local  condition  ])roduces  a  secondary  infection.  In  tuberculous 
subjects  previously  enlarged  nodes  may  become  inflamed  and  even  suj>- 
purate,  the  syphilitic  virus  seeming  to  render  active  the  bacillus  of  tuber- 
culosis, which  is  probably  present  at  the  same  time.  The  duration  of  the 
enlargement  is  indefinite.  It  may  ])ass  away  in  a  few  months,  a  year, 
or  some  evidence  of  its  ])resence  may  be  detected  after  two  or  three 
years.  When  other  causes  are  excluded  the  presence  of  a  generalized 
lyinphatic  involvement  may  be  of  sendee  in  diagnosticating  a  postsyphilitic 
infection  after  the  cutaneous  manifestations  have  disappeared.  In  late 
syphilis  a  gunmiatous  or  iuterstitial  change,  involving  one  or  more  nodes, 
lias  been  occasionally  observed. 
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Among  the  evideneei?  of  a  progrcmive  inloxii'ation  of  the  svfitem  dur- 
ing thij^  jviricxl,  rrmrmuf  is  treijiiently  met  with  in  a  greater  or  le.ss  degree. 
Stonkoveiikoii'-s  ^  investigtitiuos  showed  that  the  first  lihwrtl-diunge  eoo- 
sisted  ill  a  rapid  inetvase  of  the  ouuiber  of  white  hlood-i^<irj>n8t'leti,  a 
dimimitioii  in  the  amount  of  nxylite!iiogh>biii  and  in  tlie  imrnher  of  ivd 
bh><xl*eorpyyic*les.  The.se  hloiKl-ohangeii  were  found  to  be  more  prt>- 
iiouneetl  in  cases  where  fever  was  present.  Biegaiisky-  has,  in  the 
niain»  eoniirine<l  these  observations. 

The  bhxHi-i'banges  are  more  pronoimeed  in  women  than  in  men, 
fi*jjtietiines  pnx hieing  a  feeble  action  of  the  heart,  extreme  prostration, 
and  other  aeeonnwiniments  of  the  ananiiic  state.  Tlie  pathulogieal  stato 
of  the  blcKxl  eontinues  in  a  more  or  less  marked  degree  during  the  erup- 
tive stage. 

Fever  is  present  in  a  eertain  jxreentage  of  cases  shortly  before  and 
during  the  early  erii|)tive  jiiTirHl,  The  majority  of  patients  are  affeetc^, 
actM> ruing  to  the  observations  of  some  writers,  while  less  than  half  show 
febrile  reaetion,  aeeording  to  others.  As  a  nile»  the  rise  of  tempt^ratnre 
<x*eiir»  tinly  in  the  evening,  and  seldom  exceeds  ICMP  or  102'^  F.  In 
exeeptionai  eiises  it  has  reaeheil  105^  F.  A  form  of  intermittent  fever 
has  been  observed  during  tlie  existenee  of  late  visceral  or  nervous 
syphilis. 

>^irly  syi>hilitie  fever  is  a  transitory  manifestation,  lasting,  as  a  rule, 
but  thn^e  or  tour  days*  It  not  infrequently  irreceth's  the  outlireak  of  a 
pustular  syphilitic  eruption,  and  when  aeeomi>anitHl  by  severe  jmin  in 
the  head  and  liack  the  condititm  may  elost^ly  simulate  a  variuliL 

PdiuM  ttf  a  neuraft/ieor  rhf^tt  matt  tit]  rhfttficirt*  are  often  ex]HTieneed  in 
.  -the  joints,  l^oncs,  and  nniseli*s.  Sometimes  an  effusion  int*»  one  or  inoi*e 
'  'joints  can  be  nuule  out,  and  nnt  iufreipjcutly  a  jwiuful  thiekening  of  the 
|ieriosteum,  esjM'cially  nver  the  long  Inines  or  enininm,  is  distinctly  evi- 
ilent.  Lix-alized  or  <lilfuse  heafftfrlw^  of  a  severe  character,  with  inability 
to  sleep,  or  dull,  ill-deiiuefl  pains  in  the  head,  are  often  exeeeilingly 
troubles^une.  All  t!ie  pains  nien- 
ttoneil  nrv  intensitied  at  night* 

Veriiffo,  fpilepliform  attach^  htjjtteria^  fern* 
pOTfiry pttraltjm  of  \i^tXmn  uniscles,  unnhjema 

afthe  extremities,  mcremedx^mhin  ami  skin 

ftfles€9  are  among  the  ran^r  mfiiiifestiitions 
of  this  perifKi.  Attacks*  of  suhmufe  it/euriift/, 
^nhrtjemrnt  of  th€  spleen,  and  jfiti  ml  ice  have 
becu  noted  during  the  secondary  stage  of 
syphilb. 

In  aiMition  to  amifhid  eknuf/rs  and  f/um' 
itouM  fij*{nhf(  of  the   kidneys,  wtiich   are 
"met  with  late  in   the  disease,  the  oeeur- 
jejice  of  fjibumitmria,  both  with  and  witli- 
9Ut  cedema*  has  not  infrequently  been  uh- 

erved  (hirinir  the  otuhreuk  fd'  Hypliilitic 

ftaiii festal it>ns.  Early  syphilitie  album i- 
nuria  13  generally  a  transient  symptom, 
disappearing  under  the  use  of  mercury 
and  a  proj»cr  diet.  A  severe  form  of  ne- 
pfiritU  may,  however,  develop,  which  h 
characterized  bj  scanty  urine  e<mtaining  albumen,  blof>d-casti4,  a  general  (Bdemay 
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findarte ri Li» »yphU a icu  (kidney  1  rromii  cuau 
of  chronic  BypljUitlc  u<;p^rltfi$  {;<  *JUO), 


'  Ann,  tk  IknuaL  el  SifphiL,  1892,  p.  928. 
'  Areh.f,  DemaU,  ti.  *%A.,  1692,  p.  43, 
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and  arsemic  manifestations.  Stich  severe  cases  may  recover  or  develop  a  chronic 
interstitial  nephritis  which  terminates  fatally.  In  a  case  of  this  kind  which  was 
under  my  observation  for  several  years  an  autopsy  revealed  contracted  kidneys, 
atroph;<^  of  the  glomeruli,  and  marked  changes  in  the  blood-vessels.  A  thickening 
of  the  intima,  the  result  of  a  proliferative  endarteritis,  together  with  imolication 
of  the  other  coats,  leading  to  an  obliteration  of  the  vessel's  calibre,  is  snown  in 
Fig.  64.  The  changes  are  of  a  similar  nature  to  those  first  described  by  Heubner 
in  the  arteries  of  the  central  nervous  system. 

The  relationship  of  syphilis  to  other  diseaseSy  and  the  influence  which 
it  exerts  on  the  healing  of  wounds,  are  interesting  questions  to  consider. 
Reference  has  been  made  to  the  increased  gravity  of  the  disease  in 
tuberculous  and  alcoholic  subjects.  Bright's  disease  and  rheumatism 
are  aggravated  when  an  added  specific  infection  is  present.  A  latent 
syphilis  sometimes  becomes  active  after  an  attack  of  malaria.  Some 
observations  seem  to  show  ihat  fractures  occur  more  readily  in  syphilitic 
subjects,  probably  as  the  result  of  local  bone  disease,  and  that  their 
union  is  at  times  delayed.  Cooper  relates  a  case  where  the  callus  which 
formed  around  a  fracture  of  the  arm  was  rapidly  dissolved  by  the  admin- 
istration of  iodide  of  potassium  for  a  rupial  eruption. 

A  specific  lesion  of  the  skin,  of  subcutaneous  tissues,  or  of  bone  may  be  local- 
ized by  an  injury  or  chronic  irritation  of  the  parts,  but  wounds  or  surgical  opera- 
tions which  are  made  during  the  active  stage  of  syphilis  heal  as  readily  as  on  a 
non-syphilitic  individual.  A  specific  eruption,  gumma,  exostosis,  or  ulceration 
may  rapidly  disappear  after  an  attack  of  erysipelas  at  the  site  of  the  lesions.  A 
recurrence  is  apt  to  follow  the  disappearance  of  the  erysipelas. 

Epithelioma  may  occur  at  the  site  of  an  ulcerating  gumma  of  the 
skin  or  mucous  membrane.  An  intimate  relationship  exists  between  the 
development  of  cancer  of  the  tongue  and  the  peculiar  change  in  the 
epithelium  known  as  leukoplakiay  which  sometimes  follows  specific 
lesions  subjected  to  chronic  irritation. 

The  development  of  aneurism  is  closely  connected  with  arterio-sclerosis,  which, 
b^  weakening  the  coats  of  the  vessels,  renders  them  liable  to  dilatation  after 
violent  exertion.  Although  by  no  means  the  only  cause  of  the  vascular  disease, 
syphilis  is  a  frequent  and  potent  factor  in  its  production. 

Syphilis  of  the  Skin;  the  Syphilides;  Syphiloma. 

The  administration  of  mercury  during  the  second  incubation-period^ 
a  greater  resisting  power  on  the  part  of  the  tissues,  or  other  causes  may 
retard  the  apj>earance  of  the  specific  eruption  on  the  skin  or  mucous 
membranes.  It  must  be  borne  in  mind,  however,  that  the  disease  is  a 
constitutional  one,  with  or  before  the  appearance  of  the  chancre,  although 
at  times  slight  evidence  of  its  presence  can  be  detected.  In  some 
instances  the  primary  sore  is  of  so  doubtful  a  character  that  a  diagnosis 
cannot  with  certainty  be  made  before  the  appearance  on  the  skin  of  the 
characteristic  rash.  As  well-marked  indurated  chancres  with  inguinal 
lymphatic  involveuLent  have  been  observed  that  were  not  followed  by 
any  secondary  eruptions,  it  is  possible  for  syphilis  to  end  its  existence 
during  the  primary  stage.  We  have  no  absolute  proof,  however,  that 
this  can  occur.  Many  cases  of  syphilis  are  of  so  benign  a  character 
that  after  the  ap{)earance  of  an  erythematous  rash,  which  may  and  fre- 
quently does  escape  the  observation  of  the  patient,  no  further  symptoms 
are  ever  seen.     In  other  cases  which  pursue  a  mild  course  one  type  of 
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siiperfieiul  eruption  may  rapidly  ft^llow^  another  for  a  j>criod  of  months 
or  years,  the  ireneral  lieultli  bein^^  Httlc  im]>aireth 

lu  malk/nant^  preeocions^  or  yadopimj  siiphUia  destructive  lesions 
occur  early  in  the  eonr^e  of  the  disease,  anticijKiting  by  munths  or  years 
their  usual  date  of  evolution,  ihimmahi  a|>pear  on  the  skin,  muttons 
memhranes,  ur  in  the  viscera,  produeing  deioruiity  or  the  permanent 
injjuiirrnent  of  t!ie  funetinns  of  ioijwirtaiit  orgjins,  A  profoiuid  vnehvx'm 
results  from  the  intensity  uf  the  infection  and  tht^  aeeom|uinying  lesiojis. 
The  histurieal  aeeount  of  the  European  epideinie  of  syphilis  in  the  fif- 
teenth eentury  shows  that  sueh  forms  were  not  so  infrequent  as  they 
now  are. 

The  cutaneous  eruptions  of  sy|»hilis  are  the  must  constant  and  cha- 
nieteristie  nianifestatiiuis  of  the  disease:  tlu'V  are  known  as  Byphiloder- 
mata  or  syphilides,  a  qualifying  adjective  heing  employed  tr»  designate 
li   sjiecial  form  of  primary   lesiiiu  or  eondunation  of   lesions  which   is 

J>resent.     Syphiloma  is  a  term  which  is  sometimes  used  to  iuchide  the 
ate  nmhdar  or  gommatons  formations  in  the  skin,  mucous  mendir^ines, 
and  viscera. 

All  the  prioniry  and  secondary  lesions  which  are  met  with  in  non- 
specitic  dennatoses  are  also  found  in  syphilitic  ones.  The  latter  can 
readily  be  recognized  in  the  majority  of  cases  by  certain  peculiarities  of 
ilevdopment^  (liMrifndion^  inPolutioUf  eolorf  groupim/^  poit/morphoni^  t*ha~ 
ra^^r,  absence  of  itcftim/^  etc.  Syphilis  nuiy  imitate  a  psoriasis  or  lupus 
in  its  eutanef)us  expression,  so  thai  it  is  difficult  to  determine  which  atlee- 
tion  IS  jiresent.  It  is  ineorre(*t,  however,  to  refer  to  such  an  eru|>tiHn  as 
a  syphilitic  psoriasis  or  syphilitic  lupus,  as  these  terms  would  imply  a 
conibi tuition  of  the  two  diseasc^s  ;  wliieh  does  not  <x*eur. 

The  ear/tf  Hyphiflfle.^  ak'vwt  in  a  mpnmeirkal  manner,  have  a  general 
fflMnhnfirm^  are  si/prrjietftiftf  Mmft'd,  disappear  spontaneously,  and  pursue 
a  more  nipid  eourse  than  the  later  ones*  They  show"  a  tendency  to  lose 
■tlieir  symmetrical  distribution  after  a  number  of  months  have  elapsed 
f r« n n  1 1 1 1^  t i u i e  of  i n fee t i tm .  T 1 1 e  in <  1  i  v i d u a  1  I < 's i on s  com pf >s i n g  t h e  e ri i [ v 
tion  now  group  themselves  or  assume  cin'ular  or  gyrate  outlines,  indi- 
cating to  the  trained  t^bserver  a  relapsing  syphilide  and  also  tl»e  proba- 
ble d  unit  ion  of  the  disease. 

The  first  eruption,  which  usually  a]>|>ears  in  the  form  of  mfirttii\s,  is 
often  followed,  before  its  complete  involution,  by  a  papitlar,  and  this  by 
ii  pujifalar  or  «/cerrti/i'f,  syphilide,  so  that  a  mixed  or  polymorphoui^  eruj>- 
tion  is  present. 

The  color  of  syphilitic  lesions  is  due  in  great  measure  to  the  marked  iai plica- 
lion  of  the  blood- vessel*!  m  the  patliolojfical  process,  which  favom  hlood-*itaais  and 
exudation  of  the  re<i  bhKitl-curf»uacles  into  the  tissues.     The  pigment  which  rei^uits 
from  their  disintegratinn  in  greater  or  le.sa  lunoiint  gives  to  the  lesion  a  lighter  or 
darker  shade.     At  first  the  lesions  may  have  a  pinklnh-red   color  which  s^ooii 
snined  a  brownish  or  yellowiah-red  tint  tliat  has  heen  compared  to  the  color  of 
aw  bam  or  copper.     A  yellowish  or  brown ish-hlaek  pigmentation  may  remain 
^at  the  site  of  ihe  lesions  after  their  disappearance.     Exceptionally,  the  absence  of 
the  normal  skin^pignient^  (aduderma^  naay  mark  the  location  of  the  lesions.     It 
i»hould  he  remembered  that  other  skin  affections  may  present  equally  marked  pig- 
fauentary  changes,  and  that  the  color  of  the  erimtion  is  only  of  fliagnostic  vahie 
nWhen  taken  in  conjunction  with  other  features.     The  absence  of  itching,  burning, 
or  other  **ul>jective  sensations  in  connection  with  the  eruption  is  of  diagnostic 
importance. 
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The  hitrr  or  trrtlary  ciitaneoiis  manifetations  of  syphilis  differ  from 
the  earlier  tJiies  in  their  imtjuktr  and  exceptional  €tvettrrenrt\  their  hmii- 
izal  fiisfrilfutioitj  deeper  ne^tt  in  the  tissues,  s/otirr  eotu'siey  and  in  their 
tendeney  to  eau^e  fosn  of  ti.si<ue  ftttd  htire  permanent  vieafrUrH,  The  cen- 
tral involution  and  pTiphenil  extension  of  the  intiltratioi)  18  also  more 
marked  in  the  late  syphilidey.  The  mTomlarif  iemo}w  contain  the  virujt  of 
st/phiftJi  in  an  aetire  nffrfr^  whik  the  tertiary  kmon^  are  Htufhth(  if  at  all 
virnknt,  Exjieritacntal  incxHdation  of  the  secretions  of  late  syjihilidos 
has  invariably  ^iven  negative  results. 

The  f<peetjii'  inffnenrr  of  merrtiri/  on  the  etirly  ern|>tions,  and  of  the 
iofthh'H  in  eansi  ng  the  di  sap  para  nee  of  the  later  ones  is  a  remarkahle 
instance  of  the  selective  action  of  drngs  in  different  stages  f>f  the  same 
aifectian.  In  many  eases  the  two  stages  are  not  sejmrated  by  well- 
deli  ncd  limits^  hot  are  nnited  by  intenncdiate  eruptions  which  present 
many  of  tlie  cliameteristie  features  of  both* 

Roseola  Byphilitica,  the  maeular  or  erythematous  sypliilidc,  is  usu- 
ally the  first  entaneons  nianilestation  of  syphilis.     It  apjK'ars  at  the  end 
of  the  second  incubation-period  as  a  generalized  eruption  of  eireum- 
scribed  spfvts  of  hyjKTfeniia  from  the  size  of  a  sjilit  pea  to  tliat  of  the  ^ 
tinger-naih     The  spots  air  bright-red  or  bhiish-rcd  in  (H>Ior,  and  niv  not 
elevated  above  the  skin-lcvcL     Tlu*  eruption  begins,  as  a  rule,  on  the  I 
ahffomrn,  then  fui  the  chest,  and  finally  on  the  extremities.     The  face  id] 
exceptionally  attacked,      A  w^eek    or  two  elapses  before  the  eruption] 
api^ears  on  the  extremities.     It  may  last  for  sevend  days  or  several  I 
weeks,  and  usually  disjip|x^ars  without  desquamation,  leaving  at  times] 
light-brow^n  pigment-spjts  to  mark  its  former  situation. 

A  rclapfting  mam hr  j<f/phithh'  i^otuHmi^  ocvun  wttlna  the  first  or  secnrid  year] 
in  tbe  fonu  of  circular  patchcj^,  vvliicli  may  reacli  or  exL'ee<i  tlie  sixe  of  a  silver | 
quarter- doUan  This  variety  o(  the  macultir  eruption,  which  has  a  limited  audi 
irregular  distribution,  is  lUtributeti  by  Unaa  to  chaii^eii  iji  the  uervt^  ^^upplyingj 
the  affected  area,  similar  to  the  nerve-changes  in  leprosy,  which  produce  certaiQJ 
skin  lesions  in  that  di^t'ase. 

The  liiacnlar  emi^tioo  is  more  than  a  localizetl  hyperaemia,     A  cell-infiltration 
of  alight  grade  i»  ihund  about  the  blood-vessels  and  ^weat-glandj* ;  also  changeis  in,l 
the  endotheliiiin  and  adventitia  of  the  vessels.     An  increase  in  the  severity  of  thel 
inflanimator>'  process  producei^  ihe  syphilitic  jiapule,  which  not  infrequently  arises 
from  the  centre  of  a  macule,  countituting  the  macnh-pnpt/iar  »\jphitkie. 

DiagnOkSIB* — When  eonsidered  apart  from  otheri^ymptom.sof  svphilig 
the  maeular  ernption  in  its  early  stages  may  he  mistaken  for  the  eruiv 
tion  of  another  exanthem,  measles,  or  the  erythema  \vhi*'h  fulbiws  the 
internal  use  of  eo[Kiiba,  antipyrine,  sjilieylate  of  stnla,  nr  other  drncrs. 
In  its  (leeliuing  stage  it  has  Ijeen  eruifountled  with  [lityriasis  versicidor. 
A  eareful  examination  of  the  patient  and  a  proper  eonsidenition  of  the 
eoneomitant  symptoms  serve  tti  mtike  the  diagnosis  clear. 

The  papular  syphilide  may  he  the  first  erupt! f»n  or  folltiw  the 
maeular  syphilide.  It  m-eurs  in  the  form  of  large  or  small  papulcs^j 
<'*>nstituting  the  hiitirnio-pftputttr  antl  the  mfliarti-papnfar  truptiottsj 
The  papular  eruptions  are  generalized  in  the  early  months  of  the  dis 
eas^  (Plate  VI.);  later,  their  distrihution  is  cireimiserihed,  and  finally 
they  may  form  transition  ty[K*s  from  the  early  to  die  later  tnl)ereular  tir 
gummatous  new  furmatiniis.  The  |wtpide  is  the  initial  ionn  of  all  the 
subsequent  secondary  lesions.     It  %*aries?  in  size  from  a  pin*s  head  (the 
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milian'  jiapuk')  to  that  of  a  split  pcu  and  krgi^r  (the  lenticular  papule), 


It  ctmsists  of  a  f>hari>l 


the  did 


a  f>lMirply  eireyrjiseribetl,  koIkI  iniiitration  in  ttie  aerma,  at 
a  %ht-retl  or  browiiish-recl  eotor,  projeetirig  ahove  tlie  level  of  the  skin. 
AVhen  not  the  seat  of  Heeoiidary  ehaiiges,  as  suj^puratioii,  it  lieal^  with- 
out  sellrriIl|^^  In  it8  deelininj^;  stage  it  fiwiueotly  scales,  fonuiug;  the 
papnio-atjuatfiouji  H^jJitiuk,  a  common  ihnn  and  one  often  mistaken  for 
psoriasiiS. 

On  the  pahn^  and mteg  a  number  of  scaling'  leaions  may  coalesce,  giving  rise  to 
the  eruption  which  has  been  errmn'on^ly  cMtid  ^f/phlitflc  nahuirtind p/aiitar  pmrkms. 
Annular  and  gyrate  forim  vemll  from  the  central  invojiition  and  neripheral  exten- 
sion of  the  lesions.  The  papule  may  be  snrmonated  hy  a  vesicle,  halla,  or  pustule, 
giving  rise  to  a  great  variety  of  lesions  to  which  di??tinct  terms  have  been  applied, 
a.'*  the  varicelh'form,  the  vnrhki-form,  the  impet'ujo-form,  the  tcthyma-forui^  and  the 
acne-form  of  the  syphilidcs.  It  should  be  remembered  that  all  these  forms  of 
eruption  represent  changes  which  take  place  in  the  papule  and  follow  its  localiz.a- 

Fio.  65, 


uisjons. 


tion,  size,  and  outliues,  papular,  pustular,  and  transition  forms  of  eruption  being 
frequently  ffeeii  on  the  same  patient  (Plate  VI L  ami  Fig.  65).  They  do  not  repre- 
sent ei^aentiaUy  diti'erent  lesions,  but  occur,  a**  a  ruh\  after  the  papule  is  developed 
from  some  condition  of  the  patient  or  an  increaijied  virulency  of  the  syphilitic 
poison. 

In  cachetic  or  afcohoVic  individuals,  or  in  those  whose  resisting  power  is  slight, 
the  papule  may  not  reach  its  complete  development  before  breaking  down  into  a 
pustule.  In  such  patients*  the  primary  eruption  of  the  disease  may  rapidly  assume 
a  pustular  form,  leaving  pigmented  scars  after  healing. 

The  ecth3naia-form  syphilide,  or  the  large  pimtidar  variety,  occurs 
by  preference  on  the  lower  extix^mitieH  or  s(*alp  as  a  sujx*rfieial  or  deep 
affe<"tioi],  giving  rinc  to  large,  irretritlariy-shaped  ulcers,  having  a  livid, 
gniyish,  or  gangrenous  Hofir  wliieli  secivtes  a  blooiiy  j*us  that  dries  in 
the  ftirm  of  dark-browo  or  bhu-k  crusts,  riccratiou  extends  Ijeueath 
the  crusts.  This  tyj>e  of  eruption  is  rarely  seen  duinng  the  fii^st  six 
months.  It  is  more  usual  as  a  late  seeoudary  or  internu'diatc  eruption, 
III  Fig.  G6  two  symmetrieally  situated  ideers  oji  the  legs  arc  shown 
which  are  the  n/sult  of  t!iis  form  of  the  sypliilide.  Tliey  can  lye  differ- 
entiated from  the  ulcers  n-snlting-  from  broken-dcnvn  gnuunata  (4"  the 
■jfilihentxxneous  tissue,  as  the  hitter  are  searccly  ever  syuinu^trical,  and  have 
as  their  antec(^lent  stage  a  deep-seated  solid  tumor,  which  ulcerates  in 
tlie  centre  and  atfccts  the  skin  s<vtaidarily. 

Bupia.  or  the  nipial  syphilide,  is  a  form  of  tla^  large  pmhdar  erup- 


The  secretion  is  abundant,  thit'k,  and  drit's  rapidly  in  su|>erim posed 
lavt-rs  of  grL"Ciii^h-l>rrj\vn  or  lilackish-hrfiwii  crusts,  beneath  which  the 
rdcenitiun  extends  on  all  sides:  a^  a  consequence,  eaeh  newly-formed 
layer  h  larger  tJian  the  one  which  precedes  it,  wliich  gives  to  the  lami*j 
nated  layers  a  conical  sha|>e  (Plate  VIIT.\  If  the  crusts  are  removed, 
an  indolent  ulcer  Avith  an  irregular  base  and  undermined  edges  Ls  revealed, 
which  is  frequently  sh>w  in  healing.  Irregularly  rounded,  df>pres.sed 
white  scars,  surruunil(*d  by  a  ]}ignu'nted  areola,  arc  left  after  the  ulcer 
heals,  and  are  quite  characteristi{'  of  a  [uist  syphilids.  A  nipia  m  pathog- 
nomonic of  mjphilwy  as  nu  other  dermatosis  a.ssnme*  8uch  a  form. 


Titt«rcular  llLerntitxf  Syphilide, 


SYPiiiirs. 


2Q1 


The  PROGXOSLS  of  this  erujition  is  not  favoralik'  in  its  severe  and 

Bnenilizcnl  forms.     It  is  slow  in  healing,  and  death  has  resulted  from 

'iejKsis  due  to  aljsorptinn  of  purulent  matter  henealli   the  crusts.     By 

careful  kH.'iil  and  general  treatment  tlie  niajt>nty  of  eyases  tenninate  in 

recover}% 

Uiccrathn  with  pninajimt  ncar-formntion  may  result  from  any  of  the  pustular 
eruptions  duHiig  tlie  seccuidHry  stage.  The  exi^^tenee  of  ulctrw  in  sypliilia  tloej*  not 
imply,  therefore,  that  the  iHstease  has  reaohed  the  so-called  tertiary  »tage.  A  pap* 
ular  ernption  on  the  trunk  U  apt  to  be  a[!e(mipanied  by  puHtuIe?<  on  the  scalp  and 
hairy  portions  of  the  leg,  as  if  the  papules  in  these  localities  had  been  infected  by 
pud-organkiQd. 

Tertiary  Syphilis. 

The  statistics  of  HashuKP  show  that  tertiary  sypMlis  in  pjcneral 
occurs  in  about  L^  [mw  anf,  of  ail  vaM\^  hiferftfi.  The  Hkin  is  in  vol  veil 
more  frequently  than  any  tether  tissue  or  or^m,  and  nearly  as  often 
as  all  the  other  oi^aus  eond>ined.  If  we  assume  that  tertiary  lesiiuis 
develop  at  the  site  of  the  earlier  ones  from  latent  virus  that  is  ivndero<l 
active  by  irritation  or  other  e<TUses,  the  increased  frvqucney  of  skin 
lesions  in  late  syj»hilis  can  he  explained  l>y  the  more  frequent  inqdic^a- 
tiou  of  the  skin  during  the  secondary  stage,  and  its  greater  lialnlity  to 
traumatisms  and  irritation. 

The  63rphilidefl  of  the  late  period  of  the  disea.se  are  the  tnhei'ettht* 
or  nofhihr  and  the  f/ummafonH,  TIu^  former  arc  found  in  the  supi'rficial 
or  deejicr  layers  of  the  skin  as  gnnqM-d  or  discrete,  circumscrihedj  hrowu- 
ivd  n^Klules,  from  the  size  tjf  a  jK'a  and  larger,  which  may  ctudcse^e  into 
largts  flat  areas  of  infiltration.  The  uiwlule  or  tubercle  ix\seuddes  the 
early  piq^ule  in  its  hist<dogical  strn(*turc,  and  is  considered  by  some 
writers  to  be  a  more  highly  dcvelojK'd  form  of  tliis  lesion.  In  its  ffiriff 
tetuienet/  to  der/eneratioii  tttul  ufceraJllotiy  |>r(MJticing  atro|>hy  and  scarring 
of  the  skin,  it  is  closely  related  to  the  gumnui.  Both  the  himIuIc  aud 
the  gamma  are  considered  fjy  many  sypliilograjdu^rs  as  varieties  i4'  tlie 
.same  lesi*m.  The  tubercular  syjdVihile  con  exceptionally  undergo  alfsnr|>* 
tii^n  without  leaving  a  scan  As  a  rule,  it  s}>i*eads  in  a  Herptf/inouH  man- 
ner, healing  with  lf>ss  of  tissue,  and  advancing  l)y  a  broken,  elevated 
margin  which  represents  the  most  recent  tlcj^jsit.  In  this  way  it  pro- 
duces lesions  witli  tlie  outlines  of  circles,  segnicuts  of  circles,  and  Imrse- 
8hiK^-  and  kitluey-shajK'd  intiltrations.  Wlien  absorption  takes  place  with- 
out uleenition,  a  clinical  picture  is  formed  sometimes  elostdy  resembling 
lupUiS  vnlgaris  (Pig.  67). 

The  9erpfginoua  infiltration,  iaatead  of  undcT^oin^  interatitia!  abaorptioii,  as  in 
the  last  form,  may  ulcerate,  become  infected,  iuid  secrete  pus  or  nns  mixed  with 
blood,  which  dries  in  the  form  of  yeHowi?^h-gray  or  irreenisih-hlacK  crusts,  giving 
rise  to  the  ttibercttlnr  nhfTaiinfj  or  the  jiuxtukj-ukfrnting  i^t/phllide,  A  part  or  the 
whole  of  the  inargiriul  iatiUrAtion  may  break  down,  and  lomierous  foci  are  some* 
times  met  with  in  varioas  stages  nf  rlevehipment  (I'lale  IX.). 

The  entire  duration  of  the  tubercular  sy|»hilide  amy.  in  .nevere  cases,  be  fifteen 
to  twenty  years.  The  ulcerating  ser|ni|inauH  sypliilide  develops  at  times  from  the 
papwlo-pufsi tales  of  the  lale  sccondiiry  or  intermtHliate  period  of  syphilis.  The 
cic4itriceM  resulting  from  the.'^e  forms  of  syphilide  are  generally  white,  supcrficiiil, 
smooth,  with  scalloped  or  irreirularly  outlined  borders,  surrou ad ed  by  a  pipmeated 
zone,  and  are  quite  suggestive  o4'  the  condition  which  preceded  tliem.    The  scar- 

'  "On  the  Ciiueation  of  Tertiary  Syphili<'  BriL  Joum.  of  DermaL,  1S92,  p.  210. 
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tissue  h  less  than  would  be  anticipated  from  the  appearance  of  the  active  stage  of 
the  disease. 

Tlie  GumDiatous  Syphilid©, — The  trur  fjumma  hegins^Ji^  a  nile,  in 
the  mhrufamotti^  fiHuui',  afl'wting  the  s^kin  seecmdariiy.  It  is  obt^erved  as 
a  round  or  oval  tumor,  from  the  ^ize  of  a  eherrv  or  smaller  to  one  as 
large  as  the  fist.     The  gummy  tumors  in  the  beginoing  are  hard,  elastic, 

Fio.  67, 
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Tub€rt*ular  aerplgiuous  nyphlUde  resembling  lupin  T\ilgAH8. 

sshanily  eireoniscrihptl,  ami  freely  mnvahle  heueath  tlie  skin,  wliich  mar 
not  be  elevated.  This  may  be  painful  or  only  slightly  sensitive  to 
pressiti'e.  In  their  development  they  may  bpeonuj  attnehed  to  the  list- 
sues  beneath,  as  well  as  to  the  overlying  skin,  forming  projecting  tumors 
which  elosely  n:\semble  other  noii-sj>t*eifie  growths.  The  skin  covering  a 
gumma  whieh  has  undergone  central  softening  becomes  somewhat  red- 
deued  and  .swollen,  or  it  mny  be  the  seat  <if  a  umlular  intiltnitiiJU*  An 
exaoiination  at  this  stage  reveals  distinct  finctnati<tn  :  an  ineisicin  made 
into  the  growth  gives  exit  to  a  thick,  viscid,  mHeiiaginoH^-iookim/  fluid 
of  a  y el lo wish-gray  color  contiuning  few  pastor pu^des.     The  apj>ear- 
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ance  af  the  contents  of  tlio  hrokeii-ilowi)  gumma  has  given  the  growth 
its  name.  The  tumor  may  be  ab^(>rbed  diirhig  the  stage  of  fluet nation, 
leaving  the  i^kin  covering  its  former  seat  tliiii,  tlepressetl,  and  somewhat 
pigmented.  The  mihentaneons  and  eiituuecajs  tissues  have  been  in  jxirt 
destroyed  by  the  new  growtli^  so  that  u  jiermaneut  atrophy  i>f  the 
affected  aix^a   remains.     The 

detritus  of  the  gnmmy  tnmor  Fio.  68. 

at  times  undergoes  a  cheesy 
or  caleareoua  degcnemtioii 
which  becomes  enea]isnltited 
oris  ehmiuated  by  uleeratiou. 
One  or  several  o|ienings  form 
over  a  soften t*il  gumma,  giv- 
ing exit  to  disintegrated  and 
sloughing  tissue  :  these  upen- 
ings  may  unite,  forming  a 
singh*  gnmniatous  u)cer,  or 
remain  (hstinct  (Fig.  68). 
The  uk*er  is  at  first  smaller 
tlian  ttie  cavity  an<l  surnRuul- 
ing  in  tilt  rat  ion  :  its  edges  are 
thickened,  bbiish-red,  and 
undermined,  its  base  being 
made  u|>  of  tlic  degenerated 
tiRsue  of  the  gumma.  The 
uleer  remains  open  until  all 
the  affeeteil  tissue  has  been 
softened  and  expelled.  The 
rejxirative  jin>eess  is  shiw, 
and  may  be  complicnted  ar»d 
delayeil  bv  inft^^tion  of  the  snrroundi ug  skin,  gjingrene,  phage<lena,  etc. 
The  uleeration  may  furthermore  extend  (h-eply,  invc»lving  the  umlerlying 
musele*s  and  bone.s.  Nc4^roffij<  of  the  tibia,  skull^aiKl  otlier  bones  follows 
at  times  a  chronic  gummatous  ulcerjititm.  Ihformffif  and  i'outm*'tion 
may  result  from  <leep  destrnetion  uf  tissue  alniut  the  joints,  the  lip,  or 
tht*  evelids*  A  thickening  of  the  lower  extivmities,  face,  and  el^eM'here, 
alliett  to  elephantiasisj  lias  f<>l lowed  the  destructive  pnx'ess. 

The  ftuhctttuneous  giimmu  is  generally  a  single  gro\\1:h  :  a  group  (»f 
half  a  dozen  or  more  may  be  seen,  however,  which  forms  a  characteristic 
|)iclure  wlien  the  stage  of  ulceration  liegins.  The  cicatrices  ar*^  depn?ssed, 
circular,  white,  with  a  pigmented  nuirgin,  and  may  lie  adherent  to  the 
bone  or  sub<:u  tan  eons  tissue.  A  grou[>  of  such  sears  would  suggest  the 
nature  of  the  affection  which  produced  them,  while  a  single  cicatrix 
might  not  be  at  all  characteristic, 

fruminata  are  M-c  mod  imporfaut  **ifphiitilc  neoplamif^  from  a  surgical 
standjx>int,  as  they  frecpiently  occur  without  other  symptoms  nf  syphilis 
and  closely  simulate  other  conditions.  They  have  Ihh^u  mistaken  fVir 
abstcesse^^  sareoinata,  lipomata  uf  tbt^  sulicnta lupous  tissue,  for  malignant 
disease  of  the  tongue,  the  muscles,  tht^  luH-ast,  etc.,  and  fur  tul)ercuhjsiti 
of  the  bones,  testicle,  and  otfu^r  oi^ans.  Deep-»c*ated  ntnlules  of  the 
subcutaneous  tis^sue  are  sometimes  seen  in   scrofulous  sul)jects,  which 
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adhere  to  the  skin,  iiloerate,  and  present  almo^^  identical  features  trtth 
the  ?iyphilitic  atfeetion.  They  are  usuaHy  .symmetrical  and  heal  %vitli 
scarring,  or,  if  atrophy  takes  place  without  iiloeration,  the  loes  of  tissue 
may  not  l>e  pronounced. 

The^  serofuioutt  ffummata^  or  eriffh^e  indur^  des  ficrofujetijr^  oc<*iir 
njoi^t  frequently  in  young  girlj*.  In  a  cai^e  re<?ently  under  my  obgerva- 
tion  the  administration  cf  the  icxlide?*  ctiUiied  the  nodules  to  l>reak  down 
more  rapidly  and  the  ulcenition  to  extend.  They  healed  under  local 
anti.^'ptte  applications  and  cixl-liver  oil  iutcnmlly. 

The  chronic  ulcer  of  the  leg  in  subjects  with  varicose  veins  differ? 
fffim  the  gummatous  ulcer  in  its  more  frt^quent  kK^alization  on  the  lower 
part  of  the  leg,  its  chronic  course,  and  in  tlie  absence  of  any  feature 
suggesting  syphilis.  Syphilitic  ulcere  occurring  in  such  patients  at  times 
lose  all  their  surrounding  infiltration  and  are  converted  into  simple 
ulcers. 

Ulcers  following  localized  gangrt^ne  due  to  obliterative  endarteritis, 
gangrc^ne  of  the  extremities  necessitating  amputation,  and  the  symmet- 
rical f«irm  uf  giuigrene  ijf  tlie  extremities — Ruyuaud's  disease* — have 
bei*n  oljMTvcd  tu  develop  during  the  course  of  syphilis. 

PATinu.cMiirAL  Anatomy  of  the  Syphilitu*  Inflammation. — 
An  implication  of  the  blood-vessels  is  met  with  in  all  stagt^s  of  the 
diseases  The  counective-tissue  elements  of  the  vesst^l,  as  well  as  the 
iutima,  are  the  seat  of  a  pmlifcnitive  ioriamniation  which  often  leads  to 
its  fieehision. 

Fig.  GO  fa  photograph  of  a  section  from  a  secfmdary  papule)  shows  a  fibrnsis 
aarl  leukocytic  iiitiltratkin  of  the  vessers  coai«i.  The  inflammatory  cells  which  are 
at  first  confined  to  the  immediate  vicinity  of  the  hlood*ve».sel  soon  become  general- 
ised, Thc^e  cells  usually  undergo  necrosis  atid  are  abtiorbed.  The  degenerauon  | 
begins  in  the  oldest  part  or  eenire  of  the  lesion,  while  un  active  celbgrowth  takes 
place  at  the  periphery*  Thif*  method  of  involution  and  eYoluti«*n  of  the  infiltra- 
tion explainn^  the  ringed  and  Berpigiuous  outlines  which  many  eruptions  {Uasiume* 
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The  necrosis  of  the  cells  i^  more  pronounced  in  certain  types  of  eruption  than 
t  uUiers.    In  the  pustular  lesions  it  takes  place  bo  rapidly  that  frequently  a  typical 
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papule  does  not  form.  In  both  the  initial  lesion  and  in  the  non-siippurative  i^ypli- 
lUde  the  cell-degeneration  can  ht;  dlHtiiictly  seen  in  the  mieroscojuL  sections.  In 
thei*e  le5«ion?«»  as  well  as  iJi  syphilis  in  genenil,  there  i;*  little  tendency  on  the  part 
af  the  newly- formed  cells  to  organise  into  permanent  eonneetive  tissue. 

An  exception  hi  this  mlc  is  found  in  certain  vif^eeral  attertioiiH  due  to  svphilis 
where  corinective-tib-sue  growth  oeeurH^  either  a.s  a  result  of  the  vascular  change* 
in  the  part**  or  directly  from  the  action  on  the  cells  of  the  speeitie  virus. 

It  follows,  too,  on  gumimitous  ciepo^it^  in  the  liver,  the  lungs,  the  testiele  (Fig, 
70),  and  other  organs,  causing  pressure  on  and  destruction  of  the  implicated  tissue. 
The  tihroiLs  tissue  which  fiurrouiids  guininata  of  the  skin  and  subcutaneous  tissue 
doe«  not  show  the  ^me  tendency  to  spread  as  a  similar  condition  in  the  viscera  or 
nervous  system. 

Id  congenitJilKVphilJa  both  the  liver  and  spleen  are  very  often  enlarged  from  au 
infiltrating  growth  of  conneetive  tissue.  The  first  changes  conmst  of  a  small-celled 
deposit  about  the  branches  of  the  hepatic  artery  or  portal  ea»als,  which  becomes 
later  more  generalized  and  firganizes  into  connective  tissue  or  degentTates  into 
miliary  gummata.  As  the  greater  part  of  the  arterial  blood  in  the  fcetal  circula- 
tion pii&seii  directly  through  the  liver,  it  can  be  ea-sily  understood  that  when  this 
blood  is  charged  with  the  toxiiies  or  bacteria  of  syphilis  the  first  and  most  pro- 
nounced effect  may  be  manifested  on  this  organ, 

Hl^t«>I40oy  of  the  Gumma. — The^se  neaplasm.s  begin  as  small 
ronn*l*et'lletl  infiltnitioii.*^  in  tlie  oonnective  tissue  witli  a  tcn<leiK*y  to 
periphenil  extension.  Giant  rells  may  be  found  in  the  ailviuieing  nuir- 
gin.  The  centre  of  the  ^mnnia  tnxtlergoes  a  necrosis  wliicb  involves 
not  only  the  recent  intiltnition,  but  the  fionneetive  tissne  (»f  the  [wirt  as 
well,  leading  to  a  j»t*rmancnt  destrnction  of  the  iniplicated  tissue. 


Fig.  71. 
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Gummii  of  the  (nil>eutant*0U8  tissue : 
AdvanctHl  stage  of  necroeie  (k  ^). 


Fig,  71  illustmtes  an  early  stage  of  a  miliary  gnnima  of  the  skin* 
In  the  centre  of  the  photo^nipb  an  amorphouf^  ma^^s  of  c*mnective  tissue 
is  shown,  containing  a  few  luieki  anil  leucix^ytes.  Surrounding  the 
degenemteil  centre  a  marked  cell-infiltmtion  is  present  whieh  extends 
fur  some  distance  into  tlie  snrrouiidini^  tissue.  In  other  f*i\si'-^  ihv  line 
of  demarcation  is  more  sharply  (k»^netl.  With  greater  aniplilit^;itiun  the 
bldxl-vessels  in  the  necrotic  area  are  fooud  to  lie  m-ehiditl,  aiul  iliose  in 
the  surrounding  tissne  are  involved  in  a  manner  similar  tu  the  vessels 
in  the  earlier  syphilidcs. 
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The  blood-vessels  of  the  gumma  are  not  so  numerous,  nor  do  they 
play  so  important  a  r6le,  a  sin  the  early  processes.  The  characteristic 
pathological  feature  of  the  gumma  consists  in  a  degeneration  of  the  con- 
nective tissue,  of  a  hyaline  and  fatty  character,  which  may  be  expelled 
or  drj'  into  a  cheesy  mass. 

In  Fig.  72  a  later  stage  of  gumma  of  the  subcutaneous  tissue  is 
shown,  in  which  the  cellular  tissue  has  been  converted  into  an  amorph- 
ous mass  containing  granular  matter  intermingled  with  leucocytes  and 
small  round  cells.  Necrosis  in  the  gumma  begins  in  the  connective 
tissue,  in  the  sclerosis,  and,  in  the  early  lesions,  in  the  newly-formed  cells. 
In  the  viscera  the  contraction  of  a  cavity  resulting  from  a  disinte- 
grated gumma  results  in  considerable  deformity  of  the  implicated  organ ; 
and  in  the  central  nervous  system,  where  loss  of  tissue  is  of  vastly  more 
importance  than  in  the  skin,  it  may  produce  consequences  which  are 
irreparable. 

Syphilis  of  the  Mucous  Membranes. — ^Most  of  the  eruptions 
which  are  seen  on  the  skin  may  be  found  on  the  mucous  surfaces^  their 
appearances  being  altered  by  the  local  heat,  moisture,  and  irritation  to 
which  they  are  subjected.  A  sharply-defined  erythema  of  the  fauces 
and  soft  palate  usually  accompanies  the  macular  eruption.  A  syphilitic 
vaginitis  and  urethritis  have  been  noted.  It  is  quite  probable  that 
other  mucous  membranes,  which  cannot  be  inspected,  are  also  the  seat 
of  similar  catarrhal  inflammations. 

Mucous  patches  or  pla.ques,  which  represent  the  cutaneous  papule, 
frequently  occur  on  the  genitals  of  women  before  the  outbreak  of  the 
eruption  on  the  skin,  their  development  being  favored  by  local  heat  and 
moisture.  In  this  locality  and  where  similar  conditions  are  present,  as 
about  the  anus,  beneath  the  breast,  at  the  angle  of  the  mouth,  etc.,  the 
papule  becomes  abraded,  hypertrophied,  or  is  covered  by  a  grayish- 
white  membrane,  and  at  times  ulcerates.  These  vegetating  hypertrophic 
and  other  abraded  j)apules  in  such  places  are  called  condylomata  lata,  to 
distinguish  them  from  the  pointed  warts,  or  condylomata  oei/rniwa/a, 
which  are  not  syphilitic.  They  secrete  a  thin,  watery  fluid  and  are  a 
potent  source  of  contagion.  At  the  angle  of  the  mouth  they  may  be 
fissured  and  painful  from  the  movement  of  the  parts. 

Mucous  plaques  in  the  mouth  arise  from  the  modified  papule,  and 
exist  in  the  papulo-erosive,  the  papulo-hypertrophic,  and  the  papulo- 
ulcerative  forms.  The  epithelial  covering  of  the  lesions  is  macerated 
and  assumes  a  grayish-white  or  opaline  appearance.  The  patches  may 
vary  in  size,  from  a  line  or  two  to  half  an  inch  or  more  in  diameter,  and 
are  slightly  elevated  above  the  surface.  The  edge  of  the  tongue  and 
inner  .side  of  the  lip  are  favorite  sites  for  them.  They  show  a  marked 
tendency  to  recur  after  healing,  esi)ecially  in  smokers,  and  are  often 
seen  after  other  evidences  of  the  disease  have  passed  away. 

These  late  and  recurring  lesions  lose  their  moist  character,  become 
quite  smooth,  shiny,  of  a  bluish-white  color,  and  may  mark  the  begin- 
ning of  the  condition  known  as  leukokeratosis.  This  affection  of  the 
mucous  membrane  of  the  tongue  and  buccal  cavity  not  infrequently 
follows  local  syphilitic  lesions  which  have  been  subjected  to  chronic 
irritation.  It  also  occurs  in  individuals  who  have  never  had  syphilis 
and  are  not  smokers.     It  is  not  influenced  by  antisyphilitic  remedies, 
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and  must  be  regarded  as  tlie  result  of  the  disease  rather  than  as  syphil- 
itic per  8€. 

Leucokeratosis  appears  as  circumscribed  or  diffuse  smooth  patches 
of  a  bluish-gray  color  over  the  tongue  and  on  the  raucous  membrane  of 
the  cheek,  extending  backward  in  radiating  lines  or  bands  from  the  angle 
of  the  mouth.  The  epithelium  covering  the  patches  becomes  thickened, 
fissured,  and  may  be  the  seat  of  an  epithelioma.  Its  surgical  interest 
depends  on  the  frequency  with  which  it  is  followed  by  this  malignant 
growth. 

Ulcerative  lesions  of  the  tongrue  or  any  part  of  the  buccal  cavity 
may  follow  disintegration  of  the  papule,  the  nodular,  or  gummatous 
deposits.  Such  ulcerations  sometimes  spread  at  their  margins,  and  may 
assume  the  outlines  of  the  corresjwnding  cutaneous  eruptions. 

Gummata  of  the  tongrue  begin  as  single  or  multiple,  deep-seated, 
pea-sized,  or  larger  tumors,  over  which  the  mucous  membrane  may  be 
quite  normal.  These  gummata  develop  slowly,  without  pain,  and  may 
reach  the  size  of  a  pigeon's  egg  before  undergoing  resolution  or  break- 
ing down.  When  they  ulcerate  a  small  opening  appears  over  their 
central  portion,  which  rapidly  enlarges  to  an  abscess-ca\dty. 

The  differential  diagnosis  between  epithelioma  and  ulcerating  gumma 
is  not  always  easy.  In  general  terms,  it  may  be  stated  that  cancer  is 
usually  single,  while  the  syphilitic  neoplasm  is  often  multiple.  The 
ulceration  in  cancer  is  superficial,  painful,  bleeds  easily,  discharges 
freely,  and  is  often  the  seat  of  papillary  outgrowths ;  its  edges  are  more 
elevated  and  the  induration  about  the  ulcer  more  pronounced. 

The  communicating  lymph-nodes  are  soon  implicated  in  the  cancer- 
ous disease,  while  they  are  absent  after  the  late  specific  neoplasm.  An 
epithelioma  may  develop  on  a  gumrnxxious  ulceration.  In  such  a  case  a 
differential  diagnosis  is  at  times  only  possible  after  a  microscopic  exam- 
ination. 

Interstitial  Glossitis. — In  late  syphilis,  as  a  result  of  an  interstitial 
sclerosis  involving  the  muscular  structure,  a  part  or  the  whole  of  the 
tongue  becomes  greatly  hyjiertrophied.  Later,  from  contraction  of  the 
fibrous  tissue,  the  tongue  grows  smaller,  its  mucous  membrane  becomes 
smooth,  deep  furrows  form  over  the  tongue  which  cannot  be  effaced  by 
stretching,  and  tlie  organ  is  harder  and  less  movable  than  normal.  A 
j)ermanent  deformity  of  the  tongue  results  which  is  little  influenced  by 
treatment. 

Hereditary  Syphilis. 

Syphilis  may  be  transmitted  by  the  mother  through  the  infected  ovum  ; 
by  the  father,  through  the  infected  spermatozoon  ;  or  by  both  parentii,  A 
mother  who  acquires  syphilis  after  impregnation  has  taken  place  may 
transmit  the  disease  to  the  foetus  through  the  utero-placental  circulation, 
Th(»  later  such  infection  takes  place  after  conception  the  less  probability 
is  there  that  the  child  will  be  affected.  When  transmission  takes  ])laee 
under  the  last  condition — utero-placental  infection — the  placentii  is  found 
to  be  diseased,  and  no  longer  acts  as  a  filter  to  retain  the  hypothetical 
microbe.  A  child  born  from  a  mother  who  is  infected  with  syphilis  in 
the  late  months  of  her  pregnancy  may  be  healthy,  but  is  immune  to  sub- 
sequent infection,  as  are  other  healthy  children  of  syphilitic  parents 
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{Profeta^s  law).  Such  a  child  may  be  delicate,  anaemic,  and  have  little 
resisting  power  to  other  infectious  diseases,  or  may  develop  a  late  hered^ 
itary  syphilis,  A  healthy  mother  who  gives  birth  to  a  syphilitic  child 
from  the  father  may  be  infected  with  the  disease  through  tne  utero-pla- 
cental  circulation :  she  may  acquire  a  modified  form  of  the  disease,  which 
manifests  itself  in  cachexia,  impairment  of  the  general  health,  or  by  late 
syphilitic  lesions ;  she  may  remain  healthy  with  an  acquired  immunity 
to  subsequent  infection  {Coltes-Baum^s^  law).  When  pregnancy  occurs 
with  recmt  syphilis  in  one  or  both  parents,  it  results  in  the  death  and  pre- 
mature delivery  of  the  foetus ;  the  birth  at  term  of  a  dead  child  ;  a  living 
child  with  the  disease  in  an  active  stage ;  or  of  one  in  which  the  disease 
does  not  manifest  itself  for  several  weeks  to  two  or  three  months  after 
birth.  Either  parent  may,  in  exceptional  instances,  transmit  the  disease 
after  healthy  cnildren  have  been  born.  The  longer  the  time  between 
infection  and  impregnation^  however,  the  less  chance  there  is  of  transmit- 
ting the  disease  by  inheritance,  and  the  milder  the  disease  when  so  con- 
veyed. The  infectiousness  of  the  virus  is  generally  weakened  by  treat- 
ment and  time,  but  no  one  can  say  when  it  ceases. 

The  character  of  the  mother's  infection  from  a  syphilitic  foetus,  and  of  the  child's 
infection  when  the  mother  acquires  the  disease  after  impregrnation,  probably  depends 
on  the  occurrence  of  pathological  changes  in  the  placenta.  If  the  placenta  is  dis- 
eased  and  its  power  of  filtration  destroyed,  the  micro-organisms  themselves  may 
pass  from  child  to  mother  and  from  mother  to  child,  giving  rise  in  both  cases  to 
active  syphilis.  If  the  placenta  is  not  diseased,  it  permits  the  passage  of  the 
soluble  toxines  alone,  ana  a  modified  form  of  the  disease  or  a  partial  or  complete 
immunity  to  subsequent  infection  results  (Finger,  Von  During). 

As  the  microbic  origin  of  syphilis  has  not  been  established,  these  statements 
are  largely  theoretical,  but  they  explain  in  a  satisfactory  manner  the  phenomena 
of  hereditary  and  placental  syphilis. 

The  PROGNOSIS  in  congenital  syphilis  is  much  more  grave  than  in 
acquired.  The  greater  number  of  cnildren  born  with  the  active  disease 
die  soon  after  birth.  When  its  symptoms  are  delayed  until  the  first  or 
second  month,  if  the  nutrition  is  not  bad,  recovery  generally  takes  place 
under  proper  treatment.  From  one-third  to  one-half  of  all  cases  die 
before  reaching  adult  life. 

Symptoms. — The  early  symptoms  of  congenital  syphilis  appear  in 
the  majority  of  cases  within  the  first  three  months,  never  later  than  the 
Jjfth  month.  Nearly  half  the  cases  present  some  sign  of  the  disease 
within  the  first  month.  If  no  evidence  of  the  disease  is  present  during 
the  first  Hix  months,  the  child,  as  a  rule,  remains  well,  or  at  most  develops 
a  form  of  laie  hereditary  syphilis. 

Syphilitic  children  are  poorly  nourished,  and  remain  deficient  in  both 
their  physical  and  mental  development.  They  have  little  resisting  power 
to  other  disease,  and  not  infrequently  acquire  tuberculosis,  racliitis,  or 
other  disorders  of  nutrition. 

Nasal  catarrh — stwffles — from  a  specific  affection  of  the  mucous  membrane  of  the 
nose,  is  one  of  the  most  common  of  the  first  symptoms  of  the  disease :  this  is  fol- 
lowed or  accompanied  by  a  modified  erythematous  rash,  of  a  patchy  character, 
over  the  abdomen,  about  the  anus  or  thiglis — by  mucous  patches  and  fissures  at  the 
angles  of  the  mouth  or  about  other  apertures.  A  generalized  erythematous,  pap- 
ular, or  a  mixed  eruption  is  at  times  present.  On  the  palmar  and  plantar  surfaces, 
occasionally  on  other  parts  of  the  integument,  the  eruption  assumes  a  bullous  or 
pustular  character.    This  so-called  pemphigus  syphiliticua  develops  because  of  the 
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delicate  character  of  the  epidermis  over  the  specific  infiltration.    The  papules 
about  the  anus  and  mouth  readily  break  down  and  form  superficial  ulcers. 

PapufO'Sqtmmous  eruptions  majr  be  found  localized  on  the  face,  the  extremities, 
the  trunk,  or  generalized.  Later  m  life  the  nodular  or  gummatous  syphilide  may 
be  met  with,  which  presents  the  same  appearance  as  in  the  acquired  disease. 

A  frequent  and  characteristic  affection  of  the  lonff  bones,  known  as 
odeochondritis  syphilUicay  in  some  cases  closely  resembling  rachitis,  occurs 
early  in  hereditary  syphilis.  A  swelling  takes  place  at  the  junction  of 
the  epiphysis  and  diaphysis  which  may  resolve  under  treatment,  or  in 
severe  cases  ulcerate  vnih  extrusion  of  the  diseased  epiphysis.  Bony 
union  may  take  place  between  the  epiphysis  and  diaphysis,  or  abnormal 
ossification  follow,  which  can  result  in  shortening  or  deformity.  Par- 
rot's opinion  that  rickets  was  always  due  to  hereditary  syphilis  is  not 
now  accepted. 

Circumscribed  or  diffuse  thickenings  of  the  bones  of  the  skidl,  espe- 
cially the  frontal  and  parietal  bones,  combined  with  atrophy  of  the  bone- 
substance  in  places,  is  common  in  congenital  syphilis. 

An  osteitis  and  periostitis  of  the  phalanges — dactylitis  syphilitica — 
occurs  in  both  hereditary  and  acquired  syphilis. 

In  addition  to  the  interstitial  changes  in  the  liver  and  spleen,  the  luTigs 
may  be  the  seat  of  multiple  gummata  or  of  connective-tissue  growths 
which  may  involve  a  part  or  the  entire  lung.  This  white  hepatization  is 
harder  than  normal  lung-tissue  and  contains  no  air.  It  may  develop 
after  the  cutaneous  lesions  have  passed  aAvay  and  yield  to  treatment,  or 
be  combined  in  later  years  with  tuberculosis. 

Hutchinson  first  called  attention  to  a  deformity  of  the  upper  central 
incisor  teeth  of  the  second  set  which  he  looked  upon  as  diagnostic  of  hered- 
itarj'  syphilis.  When  cut,  these  teeth  are  short,  narrow,  and  thin.  After 
a  time  a  notch  is  formed  by  the  breaking  away  of  a  crescentic  portion 
from  their  edges,  which  is  permanent  for  some  years.  The  appearance 
de?>oril)ed  is  often  absent  in  syphilitic  patients,  or  may  result  from  other 
causes. 

Sudden  deafness  Avithout  pain  or  purulent  discharge  in  a  young  per- 
son points  to  hereditary  syphilis  (Hutchinson).  When  deafness,  infer- 
jifitial  keratitis,  and  the  notchnl  teeth  are  present  in  the  same  patient,  the 
diagnosis  of  congenital  syphilis  is  looked  upon  as  positive. 

Treatmext. — Syphilis  in  healthy  individuals  of  early  adult  life  is, 
in  the  majority  of  cases,  a  benign  affection,  often  disappearing  without 
treatment,  and  producing  little  if  any  impairment  of  the  general  health. 
Unfortunately,  we  have  no  certain  means  of  determining  when  the  dis- 
ease is  cured,  or  of  foretelling  the  cases  that  will  prove  mild  and  of 
short  dumtion,  and  those  that  may  involve  important  organs  and 
endanger  the  future  health,  or  even  the  lif(?,  of  the  patient. 

It  is,  therefore,  of  the  greatest  importance  to  explain  to  one  suffering 
with  the  disease  the  necessity  of  systematic  and  prolonged  treatment, 
not  only  during  an  active  outbreak  of  symptoms,  but  during  the  latent 
j>eri(xls  as  well. 

When  any  doubt  exists  regarding  the  character  of  the  primary  sore, 
treatment  should  not  be  begun  until  tlie  appearance  of  the  fird  cutaneous 
eruption.  The  future  course  of  the  affection  is  probably  not  at  all 
influenced  by  such  delay,  and  both  the  surgeon  and  patient  are  assured 
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of  the  certain  existence  of  syphilis,  and  both  are  more  active  in  carry- 
ing out  a  prolonged  treatment  than  if  a  doubt  exists  regarding  the 
diagnosis. 

The  presence  of  a  sclerosis  on  extragenital  parts  or  the  early  occur- 
rence of  severe  general  symptoms  during  the  second  incubation-|>eri(Kl 
may  be  indications  for  the  use  of  mercury  before  the  characteristic  rash 
has  develoi>ed.  Many  surgeons  who  have  had  a  wide  experience  with 
the  disease  do  not  hesitate  to  begin  the  use  of  mercury  when  a  cliaracter- 
istic  cliancre  and  its  accompanying  adenopathy  are  present. 

Before  the  use  of  mercury  is  bc^n  the  patient  should  consult  a  dentist  and 
have  the  teeth  put  in  good  condition.  If  all  cavities  are  filled  and  the  tartar 
removed  from  the  teeth,  larger  doses  of  mercury  can  be  taken  with  less  liability  to 
salivation. 

Alcohol  in  all  forms  should  be  prohibited  unless  some  special  indica- 
tion may  arise  for  its  use.  Sinoking  should  not  be  allowed,  as  it  is  apt 
to  irritate  mucous  patches  in  the  mouth  or  throat  and  to  determine  suc- 
cessive outbreaks  of  such  lesions.  Syphilitic  mucous  patc4ies  irritated 
by  tobacco-smoke  terminate  at  times  in  leucokeratosis  and  epithelioma. 
Attention  to  the  onlinary  laws  of  hygiene  should  be  insisted  on,  and 
every  means  employed  to  preserve  the  patient's  health.  Iron,  tonics, 
cod-liver-oil,  etc.  may  at  times  be  indicated  in  conditions  which  arise 
from  syphilis,  as  well  as  from  other  causes.  They  possess  no  8i)ecific 
action  on  the  syphilitic  virus,  however,  and  are  sometimes  employed  for 
an  anajmia  w4iic^  mercury  or  the  iodides  can  only  control. 

The  contagioU'H  character  of  the  syphilitic  secretions  and  di«»harge8 
and  the  necessity  of  great  care  in  the  family  and  other  intercourse 
should  be  explained  in  detail  to  the  patient. 

If  marriage  takes  place  during  the  contagious  stage  of  the  affection, 
or  if  the  disease  develops  after  marriage,  the  patient  must  be  informed 
of  the  danger  to  the  wife  and  offspring  which  will  follow  the  advent  of 
pregnancy. 

The  two  specific  remedies  which  we  possess  are  mercury  and  iodine, 
the  latter  usually  given  as  jwtassium  iodide.  Certain  vegetable  reme- 
dies, like  sarsaparilla  and  guaiacum,  are  occasionally  used  as  auxiliaries. 
Mercury  exerts  a  pronounced  sixicific  influence  over  the  \ocs\  and  consti- 
tutional manifestations  of  the  primary  and  secondary  stages,  and  it  is 
not  without  curative  effect  in  the  later  stages. 

The  potassium  iodide  causes  the  rai)id  disappearance  of  local  lesions 
and  general  symptoms  in  the  tertiary  stage.  It  is  useful  in  combination 
with  mercury  when  early  pustular  and  ulcerative  lesions  occur,  and  in 
the  late  secondarj'  and  intermediate  stages  of  the  disease. 

Mercury  alone  is  the  remedy  with  which  to  begin  the  treatment  of 
syphilis.  It  may  be  given  by  the  stomach,  by  inunction,  by  hy]x>dennic 
injection,  or  by  fumif/ation.  Tlie  most  convenient  and  generally  employed 
method  is  by  tlie  stomach,  and  in  the  majority  of  cases  it  is  not  neces- 
sary' to  resort  to  other  means  of  intnKlucing  it  into  the  system.  It 
should  be  given  in  sufficient  doses  to  exert  a  prompt  effect  on  the  dis- 
ease, and  yet  care  must  be  observed  to  avoid  salivation  and  diarrhoea. 

A  persistent  diarrhoea  weakens  the  patient,  impairs  the  appetite,  and  causes  a 
too  rapid  elimination  of  the  drug,  so  that  the  specific  influence  on  the  disease  is 
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prevented.    Salivation  is  iujurious,  uecessitates  an  interruption  of  the  treatment, 
and  is  apt  to  recur  when  once  allowed  to  become  severe. 

There  is  little  uniformity  in  text-books  regarding  the  best  preparation  of  mer- 
curjr  or  the  length  of  time  it  should  be  given.  It  is  well  to  have  in  mind  a  number 
of  preparations,  as  individuals  differ  in  their  susceptibility  to  the  various  mercu- 
rials. Pil.  hydrarg,  in  doses  of  2  to  4  grains,  /.  i,  d,  or  hydrarg.  cum  creia  in  the 
same  doses,  may  be  given  continuously  for  from  four  to  six  months.  If  diarrhoea 
and  pain  result,  small  doses  of  opium  (gr.  i-i)  may  be  added  to  one  or  two  of  the 
daily  doses  of  mercury  for  a  short  time  or  until  the  tendency  to  diarrhoea  ceases. 
At  the  same  time,  the  use  of  fruits  and  acids  should  be  limited  or  prohibited ; 
later  on,  their  use  may  be  resumed. 

The  condition  of  the  moiUh  must  be  carefully  watched,  and  as  soon 
as  the  gums  become  tender  and  swollen  or  show  a  disposition  to  bleed 
the  administration  of  mercury  must  be  stopped  for  a  few  days,  or,  better, 
the  number  of  doses  or  the  quantity  given  reduced. 

A  wash  of  alum  and  potassium  chlorate,  da.  3j,  to  a  pint  of  water,  should  be 
frequently  used  to  prevent  and  relieve  this  condition  of  the  mouth.  Saline  laxa- 
tives, administered  during  the  existence  of  a  mercurial  sore  month,  hasten  its  cure 
by  eliminating  the  drug  more  rapidly  through  the  bowels. 

In  pronounced  ptyalism,  with  swollen  and  spongy  gums  and  superficial  abra- 
sions of  the  mouth,  mercury  should  be  promptly  discontinued.  The  flow  of  saliva 
in  such  cases  is  limited  by  atropine,  in  doses  of  -g^  of  a  ^rain  every  four  hours. 

The  mercurial  simnaiitis  may  be  quickly  relieved  by  carefully  painting  the  gums 
with  a  2  to  5  per  cent,  watery  solution  of  chromic  acid  once  a  day,  in  addition  to 
the  other  measures  mentioned,  care  being  taken  that  the  mouth  is  thoroughly 
rinsed  with  water  thereafter. 

The  protoiodide  of  mercury ,  in  pill  or  tablet  form,  given  in  doses  of 
gr.  \  to  gr.  1,  t  i,  d,,  has  had  a  wide  popularity  and  is  largely  used  as  a 
routine  treatment  of  secondary  syphilis.  It  is  not  as  efficient  as  the 
other  preparations  mentioned,  and  is  apt  to  give  rise  to  gastro-intestinal 
irritation  when  used  in  larger  doses. 

The  tannate  of  mercury,  in  doses  of  from  ^  to  1  grain,  t,  i,  c/.,  is  an 
active  drug,  and  is  said  to  prcxluce  less  stomach  and  bowel  disturbance 
than  the  protoiodide. 

For  the  relapsing  eruptions  of  the  late  secondarj^  stage  it  is  some- 
times of  advantage  to  give  the  binicxlide  of  mercury  in  doses  of  J^  to  ^ 
of  a  grain  dissolved  in  an  excess  of  iodide  of  potassium.  The  following 
formula  may  be  employed  : 

I^.  Hydrarg.  biniodid.,  gr.  j-ij  ; 

Potass,  iodid.,  3ss ; 

Aquee  dest.,  ^iij. — M. 
SiG.  5J,  well  diluted,  an  hour  after  eating. 

When  early  pustular  and  ulcerative  lesions  are  slow  in  healing  the 
quantity  of  the  iodide  in  the  last  prescription  may  be  increascHl. 

During  the  first  six  months  the  use  of  one  or  another  of  the  prepara- 
tions mentioned  should  be  kept  U])  j)retty  constantly.  At  the  end  of 
this  time,  if  no  symptoms  of  the  (lisease  are  present,  medication  may  be 
discontinued  for  a  month  or  six  weeks,  and  tiien  resumed  for  three  or 
four  months.  A  longer  j)ericKl  of  rest  may  then  be  permitted,  followed 
by  a  third  course  of  merciir}'  or  mercurv  combined  with  the  icxHde. 

If  the  patient\««  health  keep  good  and  no  indications  arise  against  its 
use,  a  fourth  or  fifth  mercurial  course  may  he  advised. 
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Inunction  Treatment. — This  method  has  the  great  advantage  <rf 
not  so  readily  disturbing  the  diffestion,  and  when,  for  anv  reason,  the 
internal  use  of  mercury  is  not  well  borne  inunctions  should  be  advised. 

It  is  the  most  efficient  and  rapid  method  in  causing  the  symptoms  to 
disappear.  It  is  disagreeable,  uncleanly,  cannot  readily  be  concealed, 
and  requires  considerable  time  to  be  properly  carried  out. 

At  health-resorts,  like  Hot  Springs  in  Arkansas  or  Aachen  in  Ger- 
many, where  experienced  rubbers  can  be  employed,  it  is  the  meth(xl 
which  is  almost  exclusively  used  in  early  syphilis. 

The  patient  should  be  directed  to  rub  one  drachm  of  the  ungiientum 
hydrargyri  each  day,  for  a  period  of  twenty  to  thirty  minutes,  over  a 
limited  portion  of  the  integument  until  the  body  has  been  completelv 
covered.  The  legs  may  be  chosen  for  the  first  day,  the  thighs  the  second, 
the  back  the  third,  the  arms  the  fourth,  and  the  chest  and  abdomen  for 
the  fifth  day.  At  the  end  of  this  time  the  same  course  should  be 
repeated.  From  thirty  to  fifty  inunctions  may  be  given,  followed  by  a 
period  of  rest  for  a  month  or  six  weeks.  At  the  end  of  this  time 
another  inunction-treatment  should  be  employed  or  mercury  given  by 
the  stomach. 

In  syphilis  of  the  viscera  or  nervous  system  the  inunctions  can  be 
advantageously  combined  with  the  administration  of  the  iodides. 

Hypodermic  Treatment. — Of  the  many  soluble  and  unsoluble  sahs 
of  mercury  which  have  been  advocated  for  hypodermic  and  intramus- 
cular injections,  corrosive  sublimate  is  probably  the  most  efficient  and 
least  dangerous.  The  following  formula  and  method  are  given  by 
Cooper  ^  for  its  employment : 

T^.  Hydrarg.  bichlor.,  gr.  xxxij  ; 

Ammonii  chlor.,  gr.  xvj  ; 

Aquae  dest.,  sij. — M. 

SiG.  Ten  minims  to  be  used  for  one  injection. 

The  injection  should  be  given  through  a  platino-iridium  needle  pre- 
viously sterilized.  The  gluteal  region  is  the  most  convenient  site  to  be 
chosen.  The  point  of  the  needle  is  inserted  into  the  gluteus  maxiunis 
muscle  and  the  sohition  slowly  injected.  One  injection  a  week  is  given 
for  six  or  seven  weeks,  and  then  at  longer  intervals.  By  means  of  the^e 
intramuscular  injections  a  sure  and  rapid  mercurialization  of  the  patient 
is  effected,  and  in  certain  emergencies  they  are  to  be  recommended.  As 
a  routine  method  of  treatment,  however,  they  cannot  be  advised,  and 
few  patients  will  submit  to  them. 

Local  treatment  is  often  necessary  for  certain  lesions  of  the  secondary 
and  tertiar}'  stages.  For  the  condylomata  lata  about  the  genitals,  anus, 
and  other  regions  the  free  use  of  caJom^l  is  the  most  efficient  agent. 

Mucous  patches  on  the  lips  and  mouth  should  be  cauterized  with  the 
nitrate-of-silver  pencil  or  a  chromic-acid  solution  (gr.  xx— xxx  to  aq.  .^). 

Ulcerations  in  the  throat  maybe  sprayed  with  a  solution  of  bichloride 
of  mercury  (gr.  ss-j  to  aq.  5J). 

Localized  eruptions  disappear  more  rapidly  after  the  application  of  an  ointment 
containing  mercury.    When  on  the  face,  a  dilute  ammoniated  mercury  or  calomel 

^Si/philisy  Alfred  Cooper,  iJd  ed.,  1895. 
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ointment  should  be  employed  to  avoid  the  stain  left  by  the  blue  ointment.  Specific 
infiltrations  of  the  tertiary  stage  are  favorably  afiected  by  the  local  use  of  mercu- 
rial ointments  or  plasters.  Mercury  is  contraindicated  in  syphilis  when  tuberculosis 
exists,  in  nephritis  not  due  to  sprphilis,  and  in  pronounced  anaemia  from  other 
causes.    Pregnancy  is  an  indication  for  its  vigorous  employment. 

Congenital  syphilis  should  be  treated  by  hydrarg.  cum  creta,  gr.  j, 
L  I.  d.y  or,  better,  by  the  use  of  inunctions  of  blue  ointment,  gr.  xx, 
once  a  day,  thoroughly  rubbed  into  the  body.  The  ointment  should  be 
diluted  with  vaselin,  to  prevent  its  irritant  effect  on  the  delicate  skin 
of  the  infant. 

Indications  for  the  Use  of  the  Iodides. — ^The  iodides  are  frequently 
given  between  courses  of  mercury  or  after  the  completion  of  the  mer- 
curial treatment,  for  the  purpose  of  rendering  soluble  and  eliminating 
the  mercury  which  may  remain  in  the  tissues.  Their  most  striking  effects 
are  produced  in  the  late  stages  of  the  disease  in  causing  the  rapid  disap- 
pearance of  gummata,  and  other  specific  infiltrations,  and  in  the  healing 
of  syphilitic  ulceration  of  the  skin  and  mucous  membranes.  No  other 
therapeutic  agent  can  produce  so  marked  and  rapid  effects  as  the  iodides 
in  late  syphilitic  neoplasms. 

Iodide  of  potassium  is  the  preparation  generally  used.  It  is  well  to  prescribe 
it  in  the  following  manner: 

H .  Potass,  iodidi,  gj ; 

Aquffi,  sij.-— M. 

Sio.  Take  twenty  drops  in  a  tumbler  of  water  after  each  meal.  To  be  gradually 
increased.  The  initial  dose  need  not  be  larger  than  10  grains,  three  times 
a  day ;  it  may  be  increased  by  adding  two  drops  to  each  dose  until  the  daily 
quantity  taken  amounts  to  100  grains  or  more.  When  the  symptoms  begin 
to  yield'  it  is  not  necessary  to  increase  the  dose. 

In  gummatous  ulcerations  of  the  mucous  membranes  and  in  visceral  syphilis, 
w^here  a  rapid  effect  is  desired,  the  initial  dose  may  be  larger  than  that  indicated, 
and  the  quantity  increased  more  rapidly. 

Certain  persons  are  very  sensitive  to  the  iodides,  small  doses  pro- 
ducing catarrhal  symptoms  in  the  nose,  throat,  and  bronchial  tuoes. 
Tolerance  of  the  drug  in  such  patients  may  generally  be  acquired  by 
beginning  with  minute  doses  and  slowly  increasing  the  amount  taken. 

Papular,  pnstuion^,  bulbous,  erythematous,  nodular,  and  purpuric  erup- 
tions are  at  times  produced  by  the  ingestion  of  the  iodides.  Certain  of 
these  eruptions  may  be  confounded  with  syphilitic  lesions. 

It  is  generally  stated  that  the  iodides  only  relieve  the  symptoms  in 
late  syphilis,  and  have  no  direct  curative  effect.  On  this  account  a 
course  of  the  icKlides  is  followed  by  the  prolonged  use  of  mercury. 
We   have  no  proof  that  such  is  the  case. 

In  certain  chronic  ulcerations  of  the  skin  and  mucous  membranes  in  cachectic 
subjects  who  prove  rebellious  to  the  iodides  and  mercury  large  doses  of  the  decoc- 
tion of  sarsaparilla  or  Zittman's  decoction  sometimes  exert  a  beneficial  influence 
in  starting  the  healing  process.  The  tissues  may  become  habituated  to  the  pro- 
longed use  of  mercury  and  the  iodides,  and  fail  to  respond  in  a  prompt  manner  to 
their  use. 

Cachectic  subjects  of  syphilis,  who  do  not  do  well  at  home,  are  sometimes 
promptly  benefited  by  a  visit  to  Hot  Sprinprs  in  Arkansas  or  Aachen,  Germany. 
The  use'of  the  hot  tub-  and  vapor-baths  employed  in  these  places  increases  tissue- 
change,  enhances  the  effect  of  the  remedies,  and  improves  tlie  general  health. 


CHAPTER  XI. 

GONORKHtKA   AND  ITS  SEQUELS. 

By  \\\  T:  Belfifxd,  M,  IX 


ETIOLncJY. — Oonorrhan  <>  an  inffcftoi^  of  human  fiH^ues  by  a  i^penjie\ 
bavirriHittj  tlit*  mirrntHHTUs  or  f/onoi'fH'nt^  of  Neii^jier,  miit<  ni-ed  by  one  or 
more  varieties  of  the  common  pus-bacteria  ;  practically,  it  is  tlierefore  a 
mixt'ff  iufevtfon, 

Tlic  gdiicK^occus  is  not  oiily  an  ahllffaie  jiarasite — ^nevor  found  except 
in  animal  tii*.siies — l>ut  it  is  alsr*  a  [liirasite  of  human  ti^isues  onlv,  other 
animaif?^  hi  lar  as  known^  being 
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an  luifavunible  stnl  t*or  its?  growth. 
Hence  it  is  actjuired  only  by  con- 
tact, diixH-t  or  indin^ct,  with  a  suf- 
fcrcT  fmni  the  disca.-^c.  The  com- 
ni(»ncst  seat  of  the  infection  is  the 
gcnit^>-annary  tract  iif  male  and  fe- 
rnaic,  nml  it  is  hence  usually  Inins- 
niitted  by  sexual  contact.  Yet  cer- 
taiu  other  mnmm  mcnd)ranes  are 
susceptible  to  the  infection,  and  it  is 
I M  '</! I  s  i  im  i\  I  ly  ea  r r i  cc  1  i  n  d  i  rect  ly — ^by 
soiled  tin^»'ers,  towels,  Hn<l  syringes, 
or  by  nnnatund  interctjurse— to  the 
nuicnns  njondu-ane  of  tlte  eye  and 
rectum,  even  of  the  mouth  and  nose* 

While  all  iiccessible  luocaus  mem- 
branes may  be  in  feted  by  the  gonocoo 
eus,  yet  tlif>8e  lirieil  with  cyliadrical  epi- 
theiiam  seem  to  attinrd  more  favorame^ 
eonditimis  for  the  |uirn.siie  tbaa  do  thel 
flflt-i'elk'd  memlrraDes ;  aacl  the  difsease  persists  more  obstinately  in  the  fonner 
tlian  in  the  hitter— in  the  utt^rine  cervix^  for  exam|>le,  longer  dian  in  the  va^'na, 

Wlult^  tlie  iidi'etion  always  hq/hi^  on  a  nnfvonii  Hin'fai'*\  it  d(H:*s  n<it 
always  n^main  runite<l  iu  these  :  it  may  spi\'ad  by  continuity  to  the  snl>- 
muc<»UH  tissues,  by  the  lymph-stream  to  the  nearest  lyniph-iKKlcs ;  it 
may  enter  the  bloiKl-currcnt  and  pnKhice  metastatic  infectinns  in  distant 
structures — ^scrous  niemhranes  and  Hbrons  tissues  of  joints,  bursie,  ten- 
don- and  muscle-sheaths,  plcunK  |H*rit<>Heum,  nKtiin^es,  \itvv\-  and  en- 
docardium— constituting:  a  vcritalilc  jtf/irmm  nnali»jxous  to  that  which 
fo] h iw s  wt  »tujd-i nfcct ions. 

MouniD  Anatomy, — The  gouococci  implanted  during  intercourse 
within  the  meatus  multiply  rapidly,  and  iienetrate  the  epithelium  and 
the  subej>ithelial  strnctun^s,  their  pivsence  and  pn>dncts  causing  that 
reaction  of  the  tissues  which  is  called  uijfammadoH,  and  is  manifested  by 
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swelling,  reddening,  and  desquamation  of  the  urethra.  Through  the 
gap  in  the  protecting  epithelium  thus  made  by  the  gonococci  the  pus- 
microbes — which  easily  gain  access  from  without,  ana  are  indeed  often 
present  in  the  normal  urethra — find  a  favorable  soil  and  reinforce  the 
specific  bacteria.  The  rapidly-multiplying  parasites  spread  along  the 
mucous  membrane  and  submucous  lymph-spaces. 

The  extent  of  the  invasion  varies :  in  a  minority  of  cases  it  is  limited  to  the 
penile  urethra;  in  a  decided  majority  it  continues  through  the  deep  urethra; 
in  a  large  number  it  proceeds  farther,  by  way  of  the  eiacuiatory  ducts,  into  the 
dilated  extremitv  of  the  vas  deferens — the  ampulla — and  into  the  seminal  vesicle ; 
in  a  considerable  number  it  is  further  propagated  along  the  vas  deferens  to  the 
epididymis,  thus  involving  the  entire  genital  canal. 

The  urinary  channel  proper-— ih&t  is,  above  the  union  with  the  seminal  canals — 
commonly  escapes,  the  infection  ceasing  at  or  about  the  ure thro- vesical  orifice. 
Sometimes,  however,  the  trigone  becomes  involved,  and  occasionally  the  bacterial 
invasion  and  consequent  inflammation  ascend  the  ureters  to  the  kidney-pelvis  and 
even  to  the  renal  tuDules. 

In  the /emaie  also  the  extent  of  invasion  varies:  the  vulva  and  urethra  may 
alone  be  infected,  though  usually  the  cervix  uteri  is  included ;  the  vagina,  paved 
with  sauamous  epithelium,  seems  a  less  favorable  soil,  though  inevitably  contami- 
nated by  the  discharge  from  vulva  and  uterus.  The  infection  often  traverses  the 
uterine  body  to  the  Fallopian  tubes,  and  through  these  to  the  ovaries  and  sur- 
rounding peritoneum. 

The  many  follicles  and  pockets  which  line  the  genital  canal  of  either 
sex  are  naturally  included  in  the  bacterial  invasion :  in  the  male,  the 
numerous  lacunae  of  the  urethra,  Cowper's  glands,  the  prostatic  utricle 
and  glands ;  in  the  female,  the  lacunce  of  the  urethra  and  urethro-vag- 
inal  septum  and  the  vulvo-vaginal  glands. 

This  is  a  fact  of  great  clinical  importance,  for  long  after  the  general 
surface  has  recovered  its  normal  condition  and  the  patient  is  apparently 
well,  the  gonorrhoeal  infection  may  persist  in  some  of  the  hidden  pock- 
ets in  quantity  sufficient  to  infect  a  partner  in  the  sexual  act,  and  even, 
when  favored  by  alcoholic  or  sexual  excess,  to  reinfect  the  genital 
canal  of  the  individual  himself. 

The  Hcrom  and  fibrous  structures  which  may  become  the  seat  of 
metastatic  infection  through  the  blood-current  exhibit  all  grades  of 
reaction,  from  serous  hypenemia  to  purulent  inflammation,  the  effect 
depending,  in  jmrt  at  least,  upon  the  varieties  of  bacteria  concerned  in 
the  process. 

DiAGXOSis. — Until  the  discovery  of  the  (/onoeovcus  in  1879  there 
was  no  distinctive  feature  by  which  a  gonorrlueal  infection  could  be  dis- 
tinguished from  other  purulent  inflammation  of  the  genital  tract;  hence 
there  occurred  many  errors  in  diagnosis,  and  by  conseciuence  many  false 
conclusions  as  to  therapeutics. 

For  years  after  Neisser's  discovery  it  was  generally  assumed  that  the  ponococ- 
cus  cons*titute<l  an  absolute  diagnostic  feature ;  that  it  was  never  found  except  in 
cases  of  infection ;  and  that  it**  presence  even  in  small  numbers  constituted  a])so- 
lute  evidence  of  such  infection.  In  later  years,  however,  it  has  been  proven  that 
a  diplococcus,  indistinguishable  by  any  laboratorj^  test  from  the  gonococcus,  is 
occasionally  found  in  the  normal  urethra  and  vagina,  as  well  as  in  certain  purulent 
discharges,  such  as  the  vulvo-vaginitis  of  children,  where  gonorrhoeal  infection  is 
at  least  improbable.  Whether  this  non-pathogenic  organism  is  a  distinct  sj>ecies 
of  bacterium — a,  pfteudo-f/onococcus — or  whether  it  is  tlie  gonococcus  exhibiting,  like 
the  Klebs-Loffler  bacillus  of  diphtheria,  a  wide  range  of  virulence,  are  questions 
for  the  future  to  answer.     But  with  our  present  knowledge  we  must  admit  that  a 
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diplococcus  indistinguishable  from  that  of  Neisser  may  be  present  in  small  num- 
bers in  discharges  which  are  not  gonorrhoea!,  and  hence  that  the  microscope  can- 
not in  every  case  distinguish  between  gonorrhceal  and  non-gonorrhoeal  infectious. 

When,  however,  a  profuse  purulent  discharge  presents  large  num- 
bers of  gonococci  enclosed  in  both  pus  and  epithelial  cells,  we  are  war- 
ranted in  a  diagnosis  of  gonorrhoea!  infection.  In  practice,  it  is  only 
the  slight,  chronic  gonorrhceal  discharges,  containing  but  few  gonococci, 
which  can  be  confounded  with  the  non-eonorrhoeal  discharge  containing 
the  psevxlo-gonococci ;  and  since  cases  oi  chronic  gonorrhoea  or  gleet  are 
exceedingly  numerous,  and  cases  of  non-gonorrhoeal  urethritis  exhibiting 
the  pseudo-gonococci  are  quite  rare,  the  detection  of  the  characteristic  dip- 
lococcus furnishes  a  ver}'  strong  presumption  of  gonorrhoea!  infection, 
even  when  the  discharge  is  slight  and  the  cocci  few. 

The  clinical  distinction  between  gonorrhoea  and  other  purulent  inflammations 
of  the  genital  tract  is  even  less  trustworthy :  it  is  true  that  an  acute  urethritis, 
beginning  from  three  to  seven  days  after  suspicious  connection  in  one  who  has  for 
a  long  time  had  no  urethral  disease  may  safely  be  pronounced  gonorrhoea ;  but 
there  are  numerous  cases  of  urethritis  which  do  not  conform  to  these  conditions, 
and  in  which  the  clinical  diagnosis  can  be  only  a  probability. 

In  practice,  the  differentiation  of  the  gonorrhoea!  from  other  purulent 
inflammations  of  the  genital  tract  must  often  rest  upon  both  clinical  and 
microscopical  evidence.  We  may  divide  all  such  inflammations  in  the 
male  into  four  classes : 

1.  GonorrliGeal  infection  from  without,  marlced  clinically  by  an 
incubation  of  three  to  seven  days  (usually),  and  a  severe  inflammatory' 
reaction  in  a  patient  pre\nously  free  from  urethritis :  the  microscojie 
shows  an  abundance  oi  gonococci  contained  in  both  pus  and  epithelial 
cells. 

2.  Qonorrhoeal  infection  from  within  {auto-infection  y  the  "  bastdrd 
dap  "  of  the  older  authors),  marked  clinically  by  an  incubation  of  six  to 
twenty-four  hours,  and  slight  or  no  pain,  in  a  patient  with  a  history  of 
uncured  urethritis,  as  shown  by  slight  glecty  discharge,  gumming  of  the 
meatus,  or  merely  pus-threads  in  the  urine ;  the  microscope  shows  gono- 
cocci, but  less  numerous  than  in  the  first  class  of  cases. 

These  two  classes  include  over  90  per  cent,  of  all  cases  of  purulent 
urethritis  in  the  male. 

3.  Non-gronorrhoeal  infection  from  without,  beginning  within 
twenty-four  hours  after  connection,  with  slight  inflammatory  reaction, 
in  a  patient  previously  free  from  urethritis :  the  microscope  shows  no 
gonococcly  or  at  most  a  few,  with  an  abundance  of  pus-bacteria.  Such 
cases  occur  especially  after  excesses  in  alcohol  and  venery  with  a  w  oman 
suffering  from  leucorrhoea,  notably  when  at  or  near  her  menstrual 
period. 

4.  Non-gronorrhoeal  infection  from  within. — This  may  be  an 
extension  to  the  anterior  urethra  of  an  inflammation  in  the  bladder  or 

frostate  due  to  vesical  calculus,  enlarged  prostate,  gout,  or  other  cause, 
t  is  not  rare  in  elderly  men  suffering  from  these  complaints,  and  is  of 
mild  degree  ;  no  gonococci  are  visible. 

In  this  category  one  must  chissify  cases  of  urethritis  from  injury , 
as  by  urethral  instruments  ;  from  eftwsfic  injections  for  the  prevention  of 
gonorrhcea,  etc.,  in  which  the  history  plainly  indicates  the  cause.     The 
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possibility  that  a  mild  urethritis  following  connection  may  be  due  to  an 
urethral  chancre  should  never  be  forgotten ;  the  diagnosis  is  made  by 
inspecting  the  fossa  navicularis. 

Conditdons  fovorinfir  Infection. — It  is  certain  that  not  every  sexual 
act  with  an  infected  woman  conveys  the  infection,  for  it  is  repeatedly 
observed  that  of  several  men  who  cohabit  with  the  same  woman  in  the 
same  night,  one  will  acquire,  another  escape,  the  disease.  To  this  result 
doubtless  several  fiictors  contribute :  the  natural  susceptibility  of  different 
urethras  must  vary,  some  having  greater  natural  immunity,  some  having 
ae(piired  such  immunity  by  repeated  infections  with  the  gonococcus. 
Moreover,  influences  which  depress  the  vitality  of  the  urethral  tissues, 
such  as  excessive  drinking,  favor  infection ;  and  prolonged  sexual  excite- 
ment, by  which  the  naturally  acid  fluids  of  the  urethra  are  rendered  alka- 
line, must  have  the  same  effect,  because  the  gonococcus  grows  well  in 
alkaline,  jxKjrly  in  acid,  media.  A  profuse  and  acrid  leucorrhoea  of  the 
female,  especially  when  heightened  hy  the  congestion  incident  to  men- 
struation, must  similarly  favor  the  transfer  of  infectious  material. 

The  prevention  of  fironorrhoeal  infection  after  exposure  is  impos- 
sible. Thorough  washing  of  the  parts  and  immediate  urination  doubt- 
less contribute  to  that  end,  but  are  often  ineffectual. 

The  use  of  caustic  injections  after  the  act  is  to  be  condemned :  they  may  be 
relied  upon  not  to  remove  nor  destroy  the  infectious  material,  but  to  irritate  the 
epithelial  lining  of  the  urethra,  and  thus  pave  the  way  for  bacterial  growth. 

The  popular  belief  that  a  true  gonorrhcsa  can  be  acquired  from  a  non-gonor- 
rhceal  leucorrhoea  or  menstrual  discharge,  or  from  a  "  strain,"  is  erroneous ;  while 
it  is  doubtless  true  that  a  simple  and  brief  urethritis  can  be  so  acquired.  Gonor- 
rhoea in  a  patient  proves  the  pre-existence  of  the  disease  in  another  person  and  the 
transfer  of  infected  matter. 

The  disease  is  occasionally  transferred  wifhout  sexual  contact ,  by  means 
of  infected  towels,  syringes,  urethral  instrmnents,  etc.  The  jxitient 
should  be  warned  to  protect  his  oxen  eyes,  as  well  as  the  jK^rsons  of  others, 
from  such  accident ;  and  the  physician  .should  be  most  careful  to  sterilize 
all  urethral  and  vaginal  instruments  after  each  use  of  them,  particularly 
upon  a  case  of  even  susj)ected  gonorrluea. 

Dr.  Wishard  personally  observed  the  following  instance  of  innocently-acquired 
grinorrhoea  in  a  virgin :  A  lady,  having  contracted  the  disease  from  her  husoand, 
used  a  syringe  for  vaginal  injections;  an  unmarried  sister,  living  in  the  house,  used 
the  same  syringe  on  her  own  person  for  the  relief  of  constipation,  and  thus  infected 
the  rectum  with  gonorrhoea;  the  purulent  discharge  from  the  anus  infected  the 
vulva,  vagina,  and  urethra. 

Clinical  History. — During  a  j)eri(Kl  of  incubation  varjnng  from 
two  to  fourteen  (usually  three  to  five)  days  after  exposure  no  evidence 
of  disease  attnicts  the  patient's  attention  :  then  an  ifchinr/  sensation,  a 
sire/linr/,  reddening,  and  gumming  of  the  meatus,  and  a  aniarfinf/  pain 
during  urination,  are  observed,  s(M)n  followed  by  the  a])pearance  of  thick 
pHs ;  these  features  become  rapidly  intensified,  until  in  a  few  days  the 
severe  inflammation  extending  along  the  j)enile  urethra  is  manifested  by 
great  swelling  of  the  meatus,  oedema  of  the  pn^puee,  redness,  often 
excoriation  of  the  glans,  heat  and  soreness  of  the  entire  jkmiIs,  and  a 
constant  discharge  of  thick  yellow  or  greenish  pus.  During  this  period 
the  |)assage  of  urine  causes  acute  pain  ;  the  stream  issuing  from  the 
meatus  is  small,  twisted,  or  sciittering.     As  the   inflamed  tissues  sur- 
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rounding  the  urethra  are  less  distensible  than  normal,  erections — which 
are  apt  to  be  frequent — are  exceedingly  painful  and  often  distorted,  the 
penis  presenting  a  more  or  less  sharp  curve  whose  concavity  is  usually 
downward,  sometimes  also  laterally  :  this  is  the  condition  called  chordee. 
There  is  usually  a  slight  rise  of  the  body-temperature.  Seminal  emis- 
sions during  sleep  are  increased  in  frequency. 

This  condition  persists,  if  untreated,  for  ten  to  fifteen  days,  when  the 
symptoms  gradually  subside :  the  purulent  discharge  may  persist  for 
several  weeks  after  pain  and  soreness  have  ceased. 

Such  is  the  clinical  history  of  gonorrhoea  when  limited  to  the  penile 
urethra.  Yet  in  a  decided  majority  of  cases  the  disease  is  not  so  limited, 
and  other  important  clinical  features  are  added.  These  have  been  gen- 
erally described  as  complications  of  gonorrhceu,  but  are  really  essential 
features  of  the  disease,  though  no  one  occurs  in  every  case,  and  some  are 
seen  in  only  a  minority  of  cases.  But  it  is  an  error — though  formerly  a 
prevalent  one — to  consider  gonorrhoea  a  disease  of  the  penile  urethra, 
and  its  natural  extension  to  deeper  parts  as  complications. 

These  extensions  are  designated  by  the  name  of  the  tissue  or  organ 
invaded :  the  infection  may  attack  the  entire  genital  canal,  the  iirinar)^ 
tract,  the  peritoneum  where  contiguous  to  these,  and  the  blood-current 
itself.     These  will  be  considered  in  natural  sequence. 

Balanitis,  an  extension  of  the  infection  to  the  glans  penis,  often 
occnirs  in  slight  degree.  In  exceptional  cases,  especially  where  cleanli- 
ness is  neglected  or  impossible  because  of  phimosis,  a  severe  infection 
of  the  glans  and  corona  occurs,  causing  extensive  erosions,  even  ulcera- 
tions. 

Folliculitis,  extension  of  the  infection  to  the  lax^imce  and  follicle.^ 
branching  oif  from  the  urethral  canal,  always  (xicurs ;  but  so  long  as 
the  pus  produced  in  these  follicles  is  freely  aischarged  into  the  urethra 
no  distinct  clinical  phenomena  are  induced.  If,  however,  the  orifice 
becomes  occluded,  the  follicle  becomes  distended  with  pus  :  when  kx^iteil 
near  the  fot^mi  navicular  in  these  distended  follicles  protrude  on  the  exter- 
nal surface,  on  one  or  both  sides  of  the  frenum,  as  hard,  tender  nodules 
as  large  as  buckshot.  In  a  few  days  these  usually  soften,  discharge 
externally,  and  heal  spontaneously  :  sometimes  they  discharge  internally 
into  the  urethni,  and  exceptionally  in  both  directions,  making  a  urinaiy 
fistula  that  it  may  be  difficult  to  close. 

Periurethral  Inflammation. — When,  however,  these  inflamed  and 
distended  follicles  are  located  behind  the  fossa,  the  course  of  events  is 
not  always  so  simple :  while  the  follicle  may  discharge  externally  with- 
out eorn]>licati()ns,  yet  the  inflammation  may  involve  the  periurethral 
tissues,  making  a  hanl,  distinct  tumor  as  large  as  a  hazelnut.  This  may 
remain  unchanged  for  months,  or  it  may  become  the  seat  of  a  rapidly- 
spreading  suj)puration  :  the  pus  sometimes  empties  into  the  urethral 
canal,  sometimes  nipidly  infiltrates  the  spongy  or  cavernous  bodies.  In 
either  case  the  urine  may  escape  into  the  j)eriurethral  tissues,  causing  the 
so-call(Hl  urinary  infiltration :  abscess  and  fistula,  septic  phlebitis,  em- 
bolism, and  pyannia,  are  all  possible  unless  incision  and  drainage  of  the 
infiltrated  tissues  be  prom])tly  made. 

These  processes  destroy  more  or  less  of  the  normal  periurethral 
tissues :  the  cicatrix  by  which  they  are  ultimately  replaced  may  later 
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constitute  a  stubborn  stricture,  and  even  occasion  a  notable  deflection  of 
the  penis  from  its  normal  straightness  during  erection. 

The  clinical  signs  of  diffuse  periurethral  inflammation  are  those  of  septic  infec- 
tion in  general :  pain  at  the  site  of  the  inflamed  follicle,  at  first  dull,  tnen  acute 
and  aggravated  during  urination  and  erection:  diffuse  suppuration  and  urinary 
extravasation  (the  latter  usually  follows  soon  upon  the  former)  cause  throbbing 
pain,  a  dark-red  oedema,  chills,  and  high  fever. 

Ccwperitis  is  the  designation  given  to  the  same  process  occurring  in 
the  two  large  follicles  (glands  of  Cowper  or  M^ry)  which  are  situated 
between  the  layers  of  the  triangular  ligament  in  the  perineum  and  open 
into  the  membranous  urethra.  It  occurs  after  the  tenth  day  of  the  dis- 
ease, and  occasions  a  tense,  painful  swelling  in  the  perineum,  noticed 
especially  by  the  patient  when  sitting.  In  all  respects,  except  the 
anatomical  surroundings,  it  is  identical  with  folliculitis  of  the  anterior 
urethra. 

Prostatitis. — The  prostatic  urethra  is  provided  with  thirty  or  more 
glands  or  follicles,  besides  the  relatively  large  follicle  termed  the  tdricley 
or  musculine  tUerus,  When  the  gonorrhceal  infection  invades  this  portion 
of  the  urethra  (causing  the  so-called  deep  urdhritis)^  these  numerous  fol- 
licles are  invaded  by  the  gonococcus;  and  there  may  result  a  peri- 
urethral inflammation  and  suppuration,  just  as  in  the  anterior  urethra. 
This  process  is  in  this  locality  called  prostatitis.  Periurethral  suppura- 
tion and  infiltration  of  urine  may  occur,  the  pus  and  urine  burrowdng 
into  the  pelvic  connective  tissue  or  the  perineum,  and  the  abscess  point- 
ing into  the  rectum,  suprapubic  space,  or  perineum. 

Septic  infection  from  the  prostatic  urethra  is  especially  prone  to  cause  phle- 
bitis, peritonitis,  and  pysemia.  Fortunately,  folliculitis  of  the  deep  urethra  or 
prostatitis  usually  terminates  by  spontaneous  evacuation  of  the  pus  into  the 
urethral  canal. 

Deep  Urethritis. — In  a  majority  of  (;ases  of  gonorrhoea  the  infection 
extends  in  the  second  or  third  Aveek  through  the  niembranons  and  pros- 
tatic urethra  to  the  bladder.  This  extension  is  usually  indic^ated  by 
distinct  symptoms  which  pnxjeed  from  the  irritation  of  the  prostatic 
urethra.  Normally,  this  ix)rtion  of  the  urethra  exhibits  a  trijyle  func- 
tion :  in  it  originates  the  impulse  to  urinate ;  it  is  intimately  concerned 
in  erection  and  seminal  ejaculation  ;  and  it  is  a  sphincter  of  the  bladder. 
Hence  the  disturbance  of  its  tissues  by  the  gonorrhceal  infection  causes 
three  notable  symptoms  :  (1)  Increcuicd  frequency  in  the  desire  to  urinate; 
(2)  prolonged  erections  and  frequent  emissions  ;  and  (8)  marked  difficult i/ 
in  expelling  the  urine,  sometimes  amounting  to  complete  retention,  com- 
pelling the  use  of  the  catheter.  A  dull  pain,  a  sense*  of  heat  and  weight 
in  the  perineum,  rectum,  and  suprapubic  region,  and  a  sharp  pain  at 
the  end  of  urination  and  referred  to  the  glans  j^enis,  accom])any  all 
but  the  mildest  cases.  The  last  urine  evacuated  is  apt  to  be  mixed  with 
blood,  varj'ing  in  quantity  from  a  few  drops  to  a  light  hemorrhage. 

AmpuUitis  and  VesicTilitis. — The  extension  of  the  inflammation  to 
the  dilated  extremity  of  the  ras  deferens  (ampulla)  and  the  seminal 
vesicle  occurs  in  a  percentage  of  cases  as  yet  im])erfectly  determined, 
but  probably  almost  as  often  as  deej)  urethritis  ;  for  the  clinical  distinc- 
tion between  the  latter  and  vesiculitis  has  not  always  been  made.  The 
chief  symptoms  marking  the  extension  from  the  prostatic  urethra  to  the 
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seminal  tubes  are  the  pronounced  heat  and  pain  in  the  rectum  and  the 
large  admixture  of  blood  and  pus  with  the  seminal  discharge.  The 
examiner's  finger,  introduced  into  the  rectum,  easily  recognizes  the 
swollen,  tense,  and  tender  vesicles  above  the  prostate. 

Epididymitis  and  Orchitis. — The  further  extension  of  the  gonor- 
rhoeal  infection  along  the  vas  deferens  finally  involves  the  epididymis^ 
and  sometimes  the  tubules  of  the  adjacent  testicle  itself.  Epididymitis 
occurs  in  from  5  to  20  per  cent,  of  cases  of  gonorrhoea,  rarely  appearing 
before  the  third  week.  The  first  symptoms  noticed  may  be  increased 
frequency  of  urination,  then  pain  and  tenderness  either  in  the  testicle 
or  at  the  external  inguinal  inng.  Sometimes  a  chill  and  fever  usher  in 
the  local  swelling ;  in  a  day  or  two  the  epididymis  has  become  swollen, 
tender,  and  exceedingly  painful,  the  skin  covering  it  dark-red  and 
cedematous  :  the  testicle  usually  participates  in  the  swelling  and  pain. 

All  these  symptoms  begin  to  recede  in  four  or  five  days,  and  subside  in  two 
weeks,  except  that  hard,  sensitive  nodules  may  remain  in  the  epididymis  for  many 
weeks,  even  months.  In  exceptional  cases  suppuration  and  local  necrosis  occur  in 
the  epididymis  and  testicle. 

Cystitis  of  gonorrhoeal  origin  is  usually  limited  to  the  xHcinity  of 
the  vesico-urethral  orifice :  many  cases  so  called  because  of  the  frequency 
and  ])ain  in  urination,  are  really  instances  of  prostatitis  and  deep 
urethritis. 

Ureteritis,  pyelitis,  and  suppurative  nephritis  are  infrequent 
extensions  of  the  gonorrhceal  infection :  they  are  marked  by  chills, 
fever,  and  pain,  referred  to  the  region  of  the  kidney,  the  course  of  the 
ureter,  the  testicle,  and  the  thigh.  An  enlargement  of  the  kidney  is  often 
perceptible.  The  pus  passed  with  the  urine  is  greatly  augmented,  and 
there  is  more  albumen  tnan  the  pus  accounts  for. 

Lymphangritis  and  Adenitis. — The  lymphatics  surrounding  the 
urethra  are  always  invaded  by  the  gonorrhoeal  oacteria,  and  some  of  the 
inguinal  nodes  are  usually  slightly  swollen  and  sensitive ;  in  the  severer 
ca^es  a  lymphatic  vessel  along  the  dorsum  of  the  penis  is  perceptible  as 
a  hard,  sensitive  cord  leading  to  the  inguinal  nodes,  which  are  distinctly 
swollen,  and  in  exceptional  instances  suppurate  {suppurating  gonor- 
rlweal  bubo), 

CBdema  of  the  prepuce  is  frequent  in  the  first  week  of  the  urethri- 
tis, subsiding  as  the  more  acute  symptoms  lapse :  sometimes  the  oedema 
is  so  great  as  to  constitute  a  veritable  phimosis^  or,  if  the  patient  retracts 
the  swollen  foreskin,  he  may  be  unable  to  return  it,  presenting  the  con- 
dition q^WqA  paraphimosis.  The  latter  is  an  unpleasant  complication, 
because  the  narrow  orifice  of  the  retracted  prepuce  so  constricts  the 
penis  as  to  cause  great  oedema  of  the  glans,  and  in  occasional  instances 
— fortunately,  rare — extensive  necrosis  and  sloughing  in  front  of  the 
constricting  ring.  Usually,  however,  this  ring  itself  sloughs  away,  the 
strangulation  of  the  glans  is  relieved,  and  the  swelling  gradually  sub- 
sides. 

Post-gronorrhoBal  arthritis,  often  miscalled  gronorrhcectl  rheuma- 
tism, occurs  in  only  2  or  3  })er  cent,  of  cases  of  gonorrhoea,  and  is 
caused  by  the  infection  of  various  tissues  by  means  of  the  blood-current. 
It  begins  at  any  time,  from  throe  days  to  three  months  after  urethral 
infection,  many  cases  starting  in  the  first  month.     It  affects  especially 
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fibrous  stnictiires  and  serous  membranes,  and  exhibits  an  dcute  variety — 
beginning  Avith  chill,  fever,  and  local  swelling — and  a  chronic  formy 
which  may  be  primary  or  a  continuation  of  the  acute.  It  attacks  most 
frequently  the  Knee-,  ankle-,  hip-,  shoulder-,  and  elbow-joints  and  those 
of  the  fingers  and  toes ;  sometimes  only  one  joint  is  affected,  sometimes 
several  are  simultaneously  or  successively  involved.  The  local  inflam- 
mation lasts  in  acute  cases  two  to  three  months,  in  chronic  cases  several 
years. 

Besides  the  joints,  hursce  and  tendon-sheaths  are  often  attacked,  especially  those 
of  the  legs,  feet,  and  hands ;  the  muscles  of  the  neck,  the  conjunctiva,  and  iris 
also  become  the  seat  of  the  infection.  The  meninges^  peri-  and  endocardium  some- 
times participate  in  the  disease,  which  is  then  apt  to  terminate  fatally. 

The  MORBID  ANATOMY  presents  nothing  distinctive  from  lesions  of  the  same 
structures  due  to  other  causes,  except  that  the  gonococcus  is  sometimes  found  in 
the  inflammatory  exudate,  especially  on  serous  surfaces. 

Pysemia. — As  the  gonorrhoeal  infection  includes  the  pus-microbes  as 
well  as  the  gonococcus,  we  can  understand  that  a  real  pysemia,  differing 
in  no  respect  from  that  proceeding  from  a  septic  wound,  may  follow  a 
gonorrhoeal  urethritis.  Such  is  really  the  case,  though,  fortunately,  in 
rare  instances. 

Treatment. — The  rational  treatment  of  gonorrhoea — the  destruc- 
tion of  the  invading  bacteria — is  as  yet  undiscovered  :  it  should  be  dis- 
tinctly understood  that  our  treatment  of  the  disease  is  only  palliative, 
and  that  the  infection  may  steadily  advance  and  long  persist  in  spite  of 
any  treatment. 

An  enumeration  of  the  numerous  remedies  and  methods  which  have  been  from 
time  to  time  recommended,  and  of  the  many  specifica  and  sure-cures  even  now 
current,  would  fill  this  volume :  only  the  measures  sanctioned  by  large  experience 
will  be  here  mentioned. 

Anterior  Urethritis. — The  patient  presenting  himself  with  a  recent 
gonorrhoea  should  be  first  carefully  instructed  as  follows :  He  should 
scrupulously  avoid  constijxation,  bodily  activity,  alcohol,  and  sexual 
excitement;  he  should  destroy  or  sterilize  by  boiling  all  clothes  and 
handkerchiefs  soiled  by  the  discharge,  and  should  wash  his  hands  im- 
mediately after  every  contact  with  the  infected  parts  or  dressings ;  he 
should  not  protect  his  linen  by  inserting  a  wad  of  cotton  under  the  fore- 
skin (as  most  Gentiles  do),  because  the  cotton  dams  up  the  pus  in  the 
urethra  and  spreads  it  over  the  glans  j^enis  ;  he  should  indulge  sparingly 
in  meats,  coffee,  and  tobacco,  and  should  keep  the  horizontal  position  as 
much  as  possible.  He  should  procure  a  gonorrhoea-bag — a  cloth  or 
rubber  sacJc  which  encloses  the  penis  and  is  secured  by  tapes  around  the 
waist — or  make  a  substitute  by  sewing  taj)es  to  the  toe  of  a  stocking, 
and  place  some  absorbent  cotton  in  the  bottom ;  in  this  way  the  linen 
is  protected,  while  the  pus  drains  freely  from  the  urethra. 

Medicixal  treatment  is  m^fr^rr/  ^mX  local;  the  former  consists 
of — (1)  Laxatives,  especially  calomel  and  siilines ;  these  are  boneficial  in 
all  cases,  and  imperative  when  there  is  a  tendency  to  constipation,  wiiich 
must  l)e  carefully  avoided ; 

2.  Balsams  excreted  by  the  kidneys,  such  as  santal  oil,  freshly 
powdered  cubebs,  and  copaiba.  Of  these  pure  santal  oil  is  decidedly 
the  most  valuable. 
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The  oil  of  the  shops  is  usually  adulterated  (costing  two  dollars  a  pound,  while 
the  pure  oil  costs  eignt  dollars),  and  often  disturbs  both  stomach  ana  kidneys,  as 
is  shown  by  the  gastric  distress  and  belching  on  the  one  hand,  and  pain  in  the 
loins  on  the  other — symptoms  seldom  caused  by  the  best  qualities  of  the  oil.  Good 
santal  oil  may  be  given  in  ten-minim  capsules,  beginning  with  six  and  increasing 
to  sixteen  per  day  within  a  week :  the  dose  should  be  diminished  or  the  remedy 
discontinued  if  gastric  or  renal  distress  becomes  manifest 

Freshly  powdered  cubebsj  a  teaspoonful  every  two  to  four  hours, 
markedly  lessens  the  amount  of  discharge,  though  frequently  disturbing 
the  stomach  ;  the  oleoresin  of  copaiba^  a  ten-minim  capsule  six  times  a 
day,  has  a  slighter  ififluence  upon  the  discharge,  but  a  greater  eifect 
upon  the  stomach,  and  occasionally  produces  an  annoying  scarlet  rash. 

Internal  antiseptics,  so  called,  such  as  salol,  which  when  given  by  the  mouth 
are  excreted  by  the  kidneys  as  carbolic  and  salicylic  acids,  etc.,  have  failed  to  pro- 
duce the  beneficial  efiect  hoped  from  them,  and  have  been  abandoned,  though 
there  is  still  a  lingering  belief  that  boric  acid,  in  doses  of  three  to  five  grains  four 
times  daily,  does  exert  a  good  influence. 

3.  Diureties, — Water,  milk,  potassium  acetate  and  bitartrate  are  use- 
ful to  dilute  the  urine  and  thereby  diminish  the  irritation  of  the  inflamed 
urethra  by  contact  of  this  fluid. 

Internal  medicaiion  may  therefore  be  outlined  as  follows :  i-alomd  in 
quarter-grain  doses,  three  to  six  a  day  for  one  or  two  days ;  for  the 
next  six  days  a  half  teaspoonful  of  potassium  bitartrate  and  five  grains 
of  sodium  phosphate  in  a  glass  of  hot  water,  night  and  morning ;  after 
which  the  calomel  may  be  repeated.  Naturally,  the  size  and  frequency 
of  these  doses  must  be  determined  by  the  effect  produced. 

Twenty  minims  of  good  santal  oil  or  a  teaspoonful  of  fresh  cubebs 
may  be  given  from  four  to  eight  times  daily  as  the  stomach  permits. 

The  local  treatment  of  gonorrhoeal  urethritis  is  exceedingly  important: 
the  ancient  prejudice  against  it,  based  upon  the  ill  effects  of  severe  and 
caustic  injections,  does  not  hold  against  the  later  methods. 

Of  all  local  remedies,  hot  water  holds  the  first  place,  and  cannot  be 
used  too  freely  nor  too  often  :  it  should  be  applied  to  both  the  exterior 
and  interior  of  the  penis.  This  organ  should  be  immersed,  as  often  and 
as  long  as  circumstances  j)ermit,  in  a  glassful  of  water  whose  tem|K?ra- 
ture  may  be  at  first  100°  F.,  and  is  gradually  raised  by  the  addition  of 
hotter  water  to  105°,  110°,  or  115°  F.  At  intervals  injections  of  tlie 
siime  water  should  be  thrown  into  the  urethra.  The  addition  of  boric 
acid  to  the  water,  a  teasjwonful  to  the  pint,  enhances  the  moral,  and 
possibly  the  physical  effect  of  the  water. 

Injections  into  the  urethra  should  be  made  with  a  hard-rubber  syringe  holding 
half  an  ounce  and  terminating  in  a  blunt  tip  without  nozzle;  and  it  is  wise 
for  the  ])hysician  to  instruct  the  patient  how  to  inject,  both  verbally  and  by 
administering  an  injection,  and  causing  the  patient  to  repeat  the  process  in  the 
doctor's  presence.  Before  an  injection  the  patient  should  empty  the  bladder:  the 
syringe,  filled  with  hot  water  (100°  F.  or  more),  is  held  in  the  right  hand,  the  tip 
placed  carefully  between  the  lips  of  the  meatus,  which  are  then  gently  compressed 
laterally  by  the  thumb  and  fingers  of  tlie  left  hand;  by  the  right  hand  the  piston 
is  pressed  slowlv  and  gently  home  until  the  urethra  feels  distended.  The  syringe 
is  then  removed,  the  escape  of  the  water  being  prevented  by  compression  of  the 
meatus.  After  a  half  minute  the  water  is  alloweil  to  e,scape,  and  a  second  injection 
of  hotter  water  (10.')°  to  110°)  is  made.  After  this  one  of  the  following  solutions 
is  injected :  hydrasfin  muriate,  saturated  solution,  or  zinc  permanganate,  1 :  4000 
(1  grain  to  8  ounces  of  water). 
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The  hydrastin  solution  only  is  used  during  the  acute  stage — that  is,  the  first 
week :  thereafter  the  zinc  solution  is  used  first,  and  then  the  hydrastin. 

It  is  understood  that  the  hot-water  injections  are  continued.  The 
hydrastin  is  not  irritating,  and  presents  only  one  disadvantage — the  yel- 
low color,  which,  however,  is  e$i«ily  removed  by  water.  These  injections 
should  be  made  from  six  to  ten  times  per  day. 

Under  such  treatment  the  acute  symptoms  commonly  subside  in  a 
week,  and  in  two  weeks  the  discharge  becomes  slight  in  quantity  and 
resembles  thin  milk.  When  this  occurs  the  hot-water  immersions  are 
discontinued  and  zinc-chtoj^ide  solution,  one-half  gr^in  to  six  ounces,  sub- 
stituted for  the  permanganate. 

If  the  patient  can  be  seen  daily,  there  may  be  added  to  the  above  treatment,  at 
any  staee  of  the  disease,  even  the  most  acute,  a  measure  recommended  by  Guiteras 
— namely,  a  single  daily  injection  of  nlver'niircUe  solution.  This  should  be  made 
by  the  physician,  who  injects  the  first  day  one  to  two  drachms  of  a  solution  contain- 
ing one  grain  of  silver  nitrate  to  the  ounce  of  water ;  the  second  day  the  solution 
used  contains  two  grains  of  the  nitrate  to  the  ounce,  the  third  day  three,  and  is 
thus  increased  until  on  the  tenth  and  last  day  it  contains  ten  grains  to  the  ounce. 
Occasionally  this  treatment  must  be  discontinued  because  of  the  severe  reaction 
produced. 

Various  plans  have  been  practised  for  the  purpose  of  aborting  a 
gonorrhoea :  these  may  all  be  dismissed  as  certainly  useless  and  often 
dangerotis. 

Under  such  treatment  as  has  been  outlined  perhaps  one-third  of  the 
<jases  of  acute  gonorrhoea  are  apparently  cured  in  from  three  to  six  weeks ; 
but  it  should  be  impressed  upon  the  patient  that  the  cessation  of  free 
discharge  from  the  meatus  does  not  prove  that  he  has  recovered ;  for 
long  after  this  stoppage  of  the  flow  there  may  persist  various  evidences 
of  disease,  such  as  a  gumming  together  of  the  lips  of  the  meatus,  espe- 
<;ially  during  the  night ;  the  appearance  of  a  milky  drop  at  the  meatus 
in  the  morning ;  and  the  constant  presence  in  the  urine  of  thick  white 
threads  {dap-threads)  of  pus,  which  soon  sink  to  the  bottom  of  the 
vessel  (these  are  commonly  called  by  the  German  name,  tripper-fdden). 
The  persistence  of  any  of  these  phenomena  indicates  the  presence  of 
one  or  more  infected  areas  in  some  portion  of  the  genital  canal,  and  the 
case  must  be  considered  one  of  chronic  gonorrhoea. 

Chordee  is  not  frequent  under  the  hot-water  treatment :  if  it  occur, 
an  attempt  to  prevent  it  may  be  made  by  the  administration  at  bedtime 
of  thirty  grains  of  sodium  bromide  or  two  grains  of  camphor  monobromide 
with  a  grain  of  codeia.  When  awakened  by  the  painful  erection,  the 
patient  should  empty  the  bladder  and  apply  cold  water  or  a  cold  metallic 
object  to  the  penis  and  ix?rineiim.     ConstijKition  favors  chordee. 

Balanitis  may  be  controlled  by  hot  ap]jlieations  of  boric-acid  solution, 
followed  by  vaseline  inunctions. 

Phimosis  is  reduced  by  immersions  in  hot  water  and  injections  of 
the  same   under  the  foreskin. 

Paraphimosis  needs  no  treatment  but  hot  water,  unless  the  swelling 
of  the  glans  seems  to  threaten  necrosis  of  tissue :  in  this  case  the  end 
of  a  probe-pointed  bistoury'  should  he  inserted  under  the  constricting 
band,  which  is  then  divided,  the  incision  being  dressed  with  iodoform  or 
4iristol. 

Polliculitis  in  the  penis  needs  no  special  attention  unless  symptoms 
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of  periurethral  suppuration  become  apparent — local  redness,  tenderness, 
and  boggy  swelling :  in  such  case  incision  and  perfect  drainage  should 
be  promptly  made,  followed  by  hot-water  immersions  of  the  septic 
tissues. 

Periurethral  suppuration,  occurring  in  any  portion  of  the  tract  from 
meatus  to  bladder,  must  be  recognized  early  and  treated  promptly,  for 
it  is  apt  to  be  followed  bv  urinary  infiltration  and  the  severest  forms  of 
septic  infection.  When  discovered,  whether  in  penis,  perineum,  or  pros- 
tate, the  pus  should  be  promptly  evacuated  from  the  nearest  cutaneous 
surface. 

Deep  urethritis  occurs  in  the  majority  of  cases  of  gonorrhoea,  and 
often  requires  no  especial  treatment ;  indeed,  it  is  often  unnoticed  by 
both  patient  and  physician.  In  more  severe  cases,  when  frequent  and 
difficult  urination,  pain  in  perineum  and  rectum,  and  some  fever  attract 
attention,  the  patient  should  remain  in  bed,  take  frequent  hot-water 
fomentations,  hip-baths,  and  enemata ;  the  perineum  should  be  irritated 
by  mustard  plasters  or  even  blistered  by  cantharidal  collodion ;  and  the 
pain  and  straining  to  urinate,  often  agonizing,  quieted  by  morphine ; 
complete  retention  of  urine,  requiring  the  use  of  the  catheter,  is  not 
unusual.  Not  infrequently  these  severe  symptoms  are  suddenly  relieved 
by  a  discharge  of  pus  from  the  prostatic  follicles  into  the  urethra ;  but 
occasionally  the  pus  burrows  into  the  perineum,  vesico-rectal  or  supra- 
pubic tissue,  requiring  prompt  evacuation. 

Vesiculitis  and  axnpullitis  often  follow  closely  upon  deep  urethritis, 
from  which  they  can  be  distinguished  by  the  finger  in  the  rectum,  reveal- 
ing an  oblong,  tender  swelling  on  one  or  both  sides  above  the  prostate. 
Red  in  bed,  hot  hip-batfw,  and  enemata,  and  morphine  should  be  used 
until  the  more  acute  symptoms  subside ;  then  with  a  finger  in  the  rectum 
gentle  pressure  toward  the  prostate  should  be  made.  Sometimes  this 
manipulation  is  rewarded  by  a  gush  of  foul  pus  through  the  urethra  and 
meatus,  and  rapid  subsidence  of  both  swelling  and  symptoms.  If,  how- 
ever, the  effect  fails  and  the  symptoms  increase  in  severity,  an  incision 
should  be  made  into  Uie  sac  from  th^  rectum^  the  cavity  washed  out  and 
lightly  packed  with  gauze. 

Epididymitis  can  usually  be  aborted  by  painting  the  skin  along  the 
con!  and  epididymis  with  r/uaiacol,  using  fifteen  to  thirty  minims  for  each 
application,  and  making  three  applications  in  the  first  twenty-four  hours, 
and  two  each  day  thereafter  for  a  few  days.  The  skin  is  usually  peeled 
by  the  guaiacol,  and  the  excoriations  should  be  dressed  with  vaselin. 

Both  testicles  should  be  held  up  against  the  symphysis  in  the  following  manner  : 
The  entire  scrotum  is  enveloped  in  a  thick  layer  of  cotton,  which  is  covered  with 
oiled  silk  or  sheet  rubber,  surrounded  hy  a  gauze  bandage,  and  the  whole  raised 
and  supported  against  the  symphysis  by  a  jockey-strap  or  a  silk  handkerchief 
pinned  to  the  underwear.  The  cotton  should  be  changed  every  day.  Bv  the  early 
use  of  guiacol  and  this  bandap  confinement  to  bed  can  usually  be  avoided :  under 
other  treatment  a  week's  rest  in  bed  is  commonly  inevitable. 

Orchitis. — A  certain  amount  of  orchitis  usually  accompanies  epidid- 
ymitis, and  is  relieved  by  the  treatment  for  the  latter :  the  local  appli- 
cation of  guaiacol  may  bo  extended  over  the  testicle  if  this  organ  is 
swollen. 

If  neglected,  suppuration  may  occur  in  the  testicle,  indicated  by  chills,  fever,  and 
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local  softening :  this  should  be  treated  by  prompt  incision  and  drainage.  There  is 
usually  some  protru»<ion  of  the  testicle-substance  through  such  an  incision  (hernia 
testU),  which,  however,  is  spontaneously  reduced  as  the  swelling  subsides.  Gan- 
ffrene  of  a  portion  of  the  testicle  is  an  occasional  event,  often  indicated  by  sudden 
subsidence  of  pain,  and  requiring  ultimate  removal  of  the  necrotic  tissue  by  the 
knife. 

Post-gronorrhoeal  cui^hritis,  or  gronorrhceal  rheuinatism,  has  until 
recently  been  unaffected  by  any  of  the  numerous  remedies  tried  upon  it : 
treatment  has  consisted  of  wrapping  the  inflamed  joints  in  cotton  and 
oiled  silk,  placing  the  patient  upon  a  water-bed  and  administering  ano- 
dynes. Inunction  of  the  inflamed  joints  and  tissues  with  guaiacol  (not 
more  than  two  drachms  being  applied  per  day)  promises  better  than  any 
medication  hitherto  advised. 

Ohronic  Gonobbhcea;  Gleet. 

By  common  consent,  a  gonorrhoeal  infection  of  the  genital  tract  in 
the  male  which  persists  more  than  eight  weeks  is  termed  a  chronic  gon- 
ot-rhcray  and  the  discharge  from  the  meatus,  when  present,  is  called  a 
firleet. 

It  has  been  customary  to  consider  chronic  gonorrhoea  and  gleet  syn- 
onymous terms,  but  this  is  one  of  the  many  errors  which  have  descended 
to  us  from  the  earlier  surgeons ;  for  by  a  gleet  we  understand  a  discharge 
from  the  meatus,  but  the  goiwn'hceal  infection  often  per»isUt  in  the  pros- 
tatic urethra  and  seminal  tubes  long  after  the  anterior  urethra  is  prac- 
tically well  and  without  any  discharge  from  the  meatus ;  for  the  pus 
produced  in  the  deeper  parts  may  be  prevented  from  reaching  the  ante- 
rior urethra  by  the  cut-off  muscle.  Hence  a  chronic  gonorrhoea  may 
long  exist  without  a  gleet — ^an  important  clinical  distinction. 

Gleet  is  the  continuation  of  a  gonorrhoeal  discharge  from  the  meatus, 
and  may  vary  from  a  profme  milky  to  a  i<Hght  watery  flow.  Sometimes 
there  will  during  the  day  be  no  distinct  discharge,  but  only  a  gumming 
of  the  meatus;  but  in  the  morning,  with  or  without  milking  the  penis,  a 
drop  or  two  of  milky  fluid  apjiears,  the  so-called  morning  drop,  or,  as 
the  French  call  it,  the  mUitnry  drojK 

While  a  gleet  prcK'eeds  directly  from  the  anterior  urethra,  the  source 
of  the  discharge  may  lie  behind  the  cuf-ofl^  tnusrle.  Failure  to  recognize 
this  fact  is  the  explanation  of  many  failures  to  stoj)  the  discharge :  the 
patient  uses  one  medicine  after  another,  one  injection  after  another,  with- 
out relief.  Or  the  discharge  stops  while  an  injection  is  constantly  used, 
but  reapjK»ars  when  it  is  discontinued. 

The  first  step  toward  the  intelligent  treatment  of  gleet  is  therefore 
the  discovery  of  the  infected  area,  which  may  be  found  anywhere  from 
the  meatus  to  the  vas  deferens.  For  practical  diagnosis  and  treatment 
the  genital  surfaces  may  be  divided  into  three  portions:  (1)  the  anterior 
urethra  (to  the  bulbo-membranous  junction) ;  (2)  the  deep  urethra  (from 
bulb  to  bladder);  and  (3)  the  prostate,  anipulkv,  and  semin<d  ve^sirles. 

The  simplest  means  for  determining  wliicli  of  tliese  three  portions  is  the  source 
of  a  gleet  is  called  the  "  three-glass  test,"  which  is  thus  made :  The  patient,  having 
retained  his  urine  two  hours  or  more,  first  submits  to  a  thorough  irrigation  of  the 
anterior  urethra  through  a  catheter  passed  as  far  as  tlie  bulb,  whereby  all  j)us 
anterior  to  this  point  is  removed ;  he  then  passes  about  an  ounce  of  urine  into  the 
first  glass  (it  is  best  to  use  small  glasses),  whereby  the  pus  is  washed  from  the  deep 
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urethra;  the  physician's  linger  is  then  introduced  into  the  rectum  and  gently 
presses  the  prostate  and  seminal  vesicles ;  the  patient  then  passes  another  ounce 
of  urine  into  the  second  vessel  and  the  remaincier  into  the  tnird.  A  comparison 
of  the  amount  of  pus  in  the  respective  glasses  affords  a  fair  inference  as  to  the 
source  of  the  pus.  (A  drop  or  two  of  nitric  acid  in  each  glass  will  remove  anv 
cloudiness  due  to  phosphates,  while  not  affecting  pus.) 

It  is  chiefly  important  to  know  whether  the  pus-production  is  limited 
to  the  anterior  urethra  or  extends  also  to  the  deep  urethra :  in  the  latter 
case  some  involvement  of  the  prostate  and  seminal  tubes  may  be 
expected. 

Persistence  of  suppuration  is  due  to  the  existence  of  diseased  areas, 
which  are  of  three  dames:  (1)  plastic  exudate  in  the  submucous  tissue, 
causing  a  catarrh  of  the  surface  and  developing  into  stricture ;  (2)  pre- 
existing  dridure;  (3)  imperfed  drainage,  as  m  U\e  prostatic  follicles  and 
seminal  vesicles. 

The  anterior  urethra  is  explored  by — (1)  bvlbous  sounds  and  (2) 
the  urdhroscope  (endoscope). 

The  bulbous  sound  (Fig.  74)  is  so  shaped  as  to  detect  a  lack  of  normal  disten- 
sibili^  of  the  canal ;  that  is,  a  stricture.  This  natural  distensibility  (calibre)  varies 
iu  different  portions  of  the  urethra,  being  greatest  in  the  bulb  and  the  prostate  and 

Fig.  74. 


Bulbous  sound. 

least  at  the  meatus,  the  scrotal  and  membranous  portions.  The  calibre  also  varies 
in  different  individuals,  maintaining  a  fairly  constant  ratio  (about  four-tenths)  to 
the  circumference  of  the  flaccid  penis :  in  general  it  ranges  from  30  to  36  of  the 
French  scale.  By  means  of  the  bulbous  sounds  any  strictures  worthy  of  note  can 
be  detected,  provided  the  meatus  will  admit  a  bulb  of  full  size.  If,  as  often  hap- 
pens, the  natural  contraction  of  the  meatus  prevents  a  satisfactory  exploration  by 
these  instruments,  the  surgeon  must  either  dfivide  the  meatus  to  35  Fr.  or  employ 
an  Otis  (or  similar)  urethrometer.  Division  of  the  meatus  should  never  be  per- 
formed if  that  orifice  admits  a  22  Fr.  bulb ;  for,  while  the  operation  is  trivial,  the 
result  is  a  gaping  deformity  of  the  natural  nozzle-shaped  orifice,  whereby  the 
expulsion  or  urine  and  semen  is  unfavorably  influenced,  and  the  patient's  liability 
to  gonorrhoea  and  urethral  chancre  undoubtedly  increased. 

Instead  of  cutting  a  normal  meatus,  the  surgeon  should  use  the  urethrometer 
of  Otis  (Fig.  75),  an  ingenious  instrument  constructed  on  the  umbrella  principle: 


Fig.  75. 


Urethrometer. 

introduced  when  closed,  it  is  dilated  by  a  screw  at  the  handle  to  the  desired  size 
(33  Fr.  or  more),  and  then  drawn  forward,  the  variations  in  calibre  necessary  for 
its  passage  being  indicated  on  the  dial. 

Neither  bulbous  sounds  nor  urethrometer  should  be  passed  into  the 
muscular  portion  of  the  urethra  beyond  the  bulb :  the  distensibility  of 
this  portion  of  the  canal  is  tested  by  ci/liiuMcal  sounds. 

The  prostatic  urethra  is  j)ractically  7icver  the  site  of  contractions  (stric- 
tures) as  the  result  of  gonorrhoea. 
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Inspection  of  the  entire  urethral  surface  can  be  made  through  one  of  the  many 
urethroscopes  in  use :  by  it  the  sureeon  may  detect  diseased  areas  by  the  unnatural 
redness  and  granular  appearance  of  the  surface.  While  urethroscopic  inspection 
is  always  desirable  in  cases  of  gleet,  it  is  not  always  essential. 

Digital  examination  per  rectum  should  never  be  neglected  in  deter- 
mining the  source  of  a  gleety  discharge,  even  though  the  anterior  urethra 
is  found  to  be  strictured  or  otherwise  diseased;  for  the  prostate  and 
seminal  vesicles  are  often  the  seat  of  persistent  infection  and  contribute 
to  the  discharge. 

To  determine  the  condition  of  these  parts  the  surgeon's  fore  finger — 
best  enclosed  in  a  rubber  condom  which  is  anointea  with  glycerin — is 
introduced  into  the  rectum  of  the  patient,  who  may  either  lie  upon  his 
back  or  stand  with  the  feet  apart  and  body  bent  forward.  The  finger 
first  determines  whether  the  prostate  is  swollen,  asymmetrical,  or  undvly 
sensitive;  then  the  finger-tip  is  made  to  "  milk "  the  prostatic /oHicfe«  by 
gentle  pressure  on  the  organ  from  above  downward  (toward  the  anus)  : 
the  prostatic  utricle,  which  lies  between  the  lateral  lobes  of  the  organ, 
and  is  often  distended  with  pus,  should  be  included  in  the  milking  pro- 
cess. The  appearance  of  a  purulent  discharge  at  the  meatus  during  this 
manipulation  shows  that  the  prostatic  follicles  are  diseased. 

The  finger  should  then  be  inserted  farther  into  the  rectum,  so  as  to 
compress  or  "  milk  *'  the  seminal  tube  and  vesicle  on  each  side  :  the  escape 
of  pus  and  catarrhal  products  in  notable  quantity  indicates  that  these 
tubes  are  implicated  in  the  chronic  infection. 

Treatment  op  Chronic  Gonorrhcea  and  Gleet. — ^The  treat- 
ment of  gleet  should  always  be  preceded  by  a  determination  of  the  seat 
of  the  disease,  as  already  outlined :  a  routine  prescription  of  injections 
or  use  of  sounds,  while  curing  a  certain  number,  will  fail  to  relieve 
many  that  are  amenable  to  intelligent  treatment. 

Certain  general  measures  are  applicable  to  all  eases  of  gleet :  they 
should  carefully  avoid  constipation,  alcohol,  and  sexual  excitement. 

It  may  be  here  remarked  that  instances  are  not  rare  in  which  an  obstinate 
gleet  has  stopped  suddenly  and  permanently  after  indulgence  in  beer  or  wine  by  a 
patient  who  has  long  abstained,  or  after  sexual  intercourse  by  a  man  who  has  long 
been  continent. 

Patients  afflicted  with  gleet  should  drink  plenty  of  good  water  and 
avoid  the  excessive  use  of  tobacco  and  coffee. 

The  special  measures  required  are — (1)  sounds  ;  (2)  injections — ante- 
rior and  deep  urethra ;  (3)  milking  of  prostate  and  seminal  tubes ;  (4) 
m^'dicines  internally  and  locally  ;  (5)  local  applications  to  diseased  patches 
through  the  endoscope. 

Fig.  76. 
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Otis'  dilating  urcthotome. 

(1)  Sounds. — A  stricture  should  be  treated  by  gradual  dilatation  car- 
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ried  to  the  full  calibre  of  the  urethra,  32  to  36  Fr.  If  a  narrow  meatus 
prevents  the  use  of  large  sounds,  the  surgeon  should  choose  between 
enlargement  of  the  meatus  (advisable  in  exceptional  cases  only)  and 
dilatation  by  means  of  sixKjial  instruments,  the  dilators  of  Otis,  Tuttle, 
Oberlander,  etc.  Even  when  no  decided  stricture  is  detected,  the  passage 
of  large  sounds  through  the  deep  as  well  as  the  anterior  urethra  is  an 
ad \i sable  accessory  to  other  treatment.  The  surgeon  who  possesses  one 
of  the  special  dilators  should  gradually  overstretm  (by  2  or  3  mm.)  any 
contracted  ring. 

(2)  Iixjections. — Of  the  multitude  of  injections  recommended  for 
gleet  of  the  anterior  urethra  the  following  are  useful :  hot  water  (100°  to 
115°  F.)  alone  and  containing  in  solution  hydrastin  muriate  (saturated) 
or  p/e»'/c  acid,  zinc  permanganate,  nitrate  of  mher,  one  grain  to  eight 
ounces  :  alcohol  is  an  old  and  valuable  remedy,  beginning  with  one  part 
in  twenty  of  water,  and  gradually  increasing  to  one  part  in  five. 

Deep  Ii^jectdons. — Liquids  injected  from  the  meatus  do  not  ordi- 
narily reach  the  deep  urethra,  because  arrested  by  the  "  cut-ofF"  muscle. 
Injections  into  the  deep  urethra  are  therefore  usually  made  through  a 
tube  introduced  beyond  the  bulbo-membranous  junction. 

Special  syringes  for  this  purpose  have  been  designed  by  Guyon,  Ultzmann, 
Keyes,  and  others  (Fig.  77),  whereby  an  exact  number  of  minims  of  a  given  strong 

Fig.  77. 
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Deep  urethral  syringe. 

solution  can  be  deposited  in  the  deep  urethra — a  process  often  called  instiUa- 
Hon.  A  better  practice  is  irrigation  of  the  d^ep  urethra  with  a  lareer  (quantity  of 
a  weaker  solution.  For  this  purpose  a  small  soft  catheter  (sterilized)  is  introduced 
until  the  urine  flows,  then  withdrawn  about  an  inch  and  a  half;  a  five-ounce  rub- 
ber syringe  or  small  fountain  syringe  (hung  low)  is  then  attached.  The  solution 
passes  into  the  deep  urethra,  and  thence  into  the  bladder,  the  cut-off  muscle  pre- 
venting its  escape  through  the  penis ;  the  catheter  is  then  withdrawn  and  the 
patient  empties  tne  bladder,  thus  passing  the  solution  a  second  time  over  the  deep 
urethra. 

The  solution  used  should  be  hpt  (100°  F.),  and  may  consist  of  nitrate  of  silver, 
one  part  to  ten  thousand  of  water,  bichloride  of  mercury,  one  to  twenty  thousand, 
or  permanganate  of  potassium,  one  to  five  thousand,  employed  every  two  or  three 
days. 

Many  patients  can  with  practice  inject  the  bladder  without  a  catheter: 
this  is,  when  practicable,  preferable  to  the  injection  by  catheter,  and  is 
accomplished  by  placing  the  patient  in  a  reclining  position,  with  thighs 
flexed  upon  the  body.  A  fluid  gently  injected  by  means  of  a  five-ounce 
syringe  may,  after  slight  delay  at  the  cut-off  muscle,  flow  into  the  blad- 
der.    Elderly  men  are  es{)eeially  favorable  subjects  for  such  injection. 

(3)  Milkingr  the  prostate  and  seminal  vesicles  is  always  required 
when  these  parts  are  obviously  diseased,  and,  like  the  passage  of  sounds, 
is  sometimes  useful  even  when  no  infection  of  these  |>arts  is  detected. 
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This  manipulation  should  be  performed  at  first  ver}^  gently  and  for  only- 
two  or  three  minutes  at  a  time  :  the  pressure  used  and  the  time  expended 
may  be  gradually  increased,  and  the  intervals  between  sittings  reduced 
from  six  days  to  three.  If  the  pain  caused  persists  for  several  hours, 
the  next  application  should  be  more  moderate,  as  violent  pressure  may 
cause  an  extension  of  the  infection  along  the  vas  deferens  to  the 
epididymis. 

(4)  Medicines  administered  by  the  mouth  cannot  be  relied  upon  to 
influence  a  gleet:  the  best  eifects  are  obtained  from  turpentine  oil  in 
three-  to  five-drop  doses,  aantal  oil  in  ten-minim  doses,  and  tincture  can- 
tliarides  in  three-drop  doses,  four  to  six  times  daily. 

Iron  and  other  tonics  are  beneficial  to  a  patient  showing  any  signs  of  ansemia, 
and  sometimes  are  quite  essential  to  a  cure. 

In  the  mppcmiory  form  drugs  are  applied  directly  to  the  prostate  and  vesicles 
with  benefit  when  these  parts  are  involved :  ichthyol,  two  grains,  ext.  belladonnae 
or  hyoscyami  one-quarter  grain,  may  be  thus  administered  three  times  dail^. 
Syphilitics  should  take  mercury  or  iodine,  and  scrofulous  subjects  guaiacol:  in 
malarial  districts  quinine  may  have  a  decided  effect  in  checking  a  gleet. 

(5)  Local  applications  to  diseased  areas  through  the  urethroscope 
are  sometimes  necessary :  the  diseased  surface  is  brought  into  the  field, 
cleansed  with  cotton,  and  touched  with  a  stick  of  copper  sulphate  or  a 
strong  (10  to  20  per  cent.)  solution  of  silver  nitrate,  the  application 
being  repeated  every  few  days  as  the  course  of  events  indicates. 

The  treatment  of  chronic  fironorrhcea  and  grleet  may  be  thus 
summarized :  In  addition  to  the  hygienic  measures  necessary  for  all, 
and  the  tonic  treatment  required  by  some,  direct  measures  should  be 
adapted  to  the  par£  of  the  genital  tract  involved :  for  the  anterior 
urethra,  sounds,  injections,  applications  through  the  endoscope ;  for  the 
deep  urethra,  irrigations,  large  sounds ;  for  the  prostate  and  seminal 
tubes,  the  treatment  for  the  deep  urethra  combined  with  the  milking 
pr(K*es8  and  suppositories. 

"When  does  a  chronic  gonorrhcea  cease  to  be  contagfious  ?  is  a 
frequent  and  most  important  question,  to  which  we  can  give  no  definite 
answer.  Theoretically,  the  contagion  ceases  when  the  gonwcx^ci  dis- 
appear absolutely  from  the  bcxly,  but,  pnictically,  we  cannot  determine 
when  this  happy  event  occurs  in  a  given  case.  So  long  as  we  find  these 
bacteria  in  a  free  discharge  or  even  scattered  through  the  pus-threads 
(tripper-ffuhn),  which  are  passed  with  the  urine  long  after  free  discharge 
has  ceased,  we  believe  the  individual  capable  of  conveying  the  infection  ; 
but  we  know  that  the  gonococci  may  lurk  in  crypts  and  follicles  of  the 
genital  canal  even  when  a  careful  search  fails  to  detect  them  in  the  pus- 
threads.  Under  the  excitement  of  intercourse  a  rapid  multiplication 
of  these  organisms  may  (X'cur,  resulting  in  the  infection  of  the  woman 
and  the  reinfection  of  the  patient's  own  urethm.  This  is  es])ecially  apt 
to  occur  in  the  frequent  and  prolonged  sexual  indulgence  of  recent 
marriage.  Gonococci  have  been  found  in  the  pus-threads  three  and 
four  years  after  the  last  infection. 


CHAPTEE  XII. 

SHOCK     AND    COLLAPSE. 

By  Roswell  Park,  M.  D. 


Under  these  two  terms,  which  are  nearly  interchangeable,  is  de- 
scribed a  condition  of  reflex  depression  which  occurs  often  after  severe 
injuries  or  accidents,  and  often  as  the  result  of  mental  emotions  from 
apparently  trivial  causes.  If  one  is  to  distinguish  between  shock  and 
collapse,  one  should  reserve  the  former  term  for  cases  which  follow 
injur>'  or  accident,  and  the  latter  for  those  cases  occurring  spontaneously 
or  from  mental  or  intrinsic  causes  not  connected  with  physical  violence. 
Shock  may  be  of  all  degrees,  from  the  most  temporary  faintness  from 
which  one  recovers  within  a  few  moments,  up  to  a  condition  of  \'ital 
depression  which  terminates  fatally,  there  being  no  reaction  in  spite  of 
all  efforts  to  produce  it. 

The  conisideration  of  shock  is  more  or  less  inseparable  from  that  of  concussion, 
for  instance ;  and  the  condition  so  often  alluded  to  in  surgical  literature  as  caneut- 
9um  of  the  brain  is  but  little,  if  at  all,  distinguishable  from  true  shock.  When  we 
attempt  to  isolate  and  defijie  its  peculiar  features,  we  find  but  little  more  than 
inhibition  of  nerve-activity  and  reflex  paralysis.  The  feebleness  and  inactivity  of 
the  heart  are  apparently  due  to  reflex  irritation  of  the  pneumc^astric,  or  else  to 
reflex  vasomotor  paralyses,  especially  of  the  abdominal  vessels.  The  theory  of  the 
causation  of  shock  is  a  matter  of  great  interest,  but  one  which  can  scarcely  be 
profitably  discussed  here.  Whether  the  heart  be  in  large  degree  paralyzed,  or 
whether  the  vascular  tonus  be  inhibited  so  that  the  vessels  expand  to  their  fullest 
and  contain  the  blood  which  ought  to  be  passed  through  the  heart — these  being 
the  two  now  generally  received  explanations ;  or  whether,  as  is  more  likely,  shock 
be  essentially  a  combination  of  these  two  conditions, — the  symptoms  are  classical 
and  easily  recognized. 

Symptoms. — These  at  least  can  be  referred  almost  solely  to  vaso- 
motor jxiralysis,  obviously  of  reflex  origin  from  the  peripheral  (i.  e,  the 
sensory)  nerves.  They  consist  of  an  expressionless  face,  of  pallor  of 
the  .skin  and  visible  mucous  membrane,  with  corresponding  coldness  of 
the  same  (/.  e.  reduction  of  surface-circulation  and  heat) ;  of  dilated 
pupils,  reacting  slowly  to  light ;  irregularity  of  the  heart's  action,  with 
a  weak,  irregular,  thready,  or  imperceptible  pulse  ;  irr^ular  respiration, 
breathing  being  irregular  both  in  rate  and  depth  ;  mental  inacti\'ity  and 
apathy  ;  loss  of  voluntary  muscle-niovenient ;  impairment  of  superficial 
sensibility ;  actual  reduction  of  body-tem])erature ;  occasionally  nausea 
or  actual  vomiting.  These  at  least  constitute  the  symptoms  in  the 
majority  of  cases,  and  form  what  may  called  the  apathetic  or  torpid  type 
of  sluK'k. 

Again,  we  may  have  shoc^k  of  the  so-called  ei*ethistic  type  (Travers), 
in  which  jKitients  are  restless  and  excited,  uncontrollable,  and  yet  with 
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irregular  pulse  and  breathing,  often  with  dilated  pupils.  Finally,  we 
have  a  third  type,  described  by  Travers  as  the  delayed,  in  which  the 
symptoms  are  as  above  detailed,  but  come  on  only  some  hours  after  that 
which  has  produced  them,  but  which  may  be  only  an  expression  of  con- 
cealed (internal)  hemorrhage.  The  delayed  type  is  often  seen  in  those 
who  escape  serious  accident  with  a  minimum  of  physical  harm. 

As  shock  becomes  more  pronounced,  mental  depression  deepens  into 
coma,  or  mental  excitement  subsides  into  it ;  the  surface  becomes  colder 
and  bathed  with  perspiration  ;  and  death  follows.  These  symptoms  are 
those  generally  noted,  whether  following  injiiiy  to  the  head  and  denot- 
ing so-called  concussion  of  the  brain,  or  loss  of  blood,  or  wound  of  the 
abdomen  with  injury  to  the  viscera,  blows  upon  the  testicles,  gunshot 
wounds,  or  other  accidents  which  are  notorious  causes  of  shock.  They 
follow  also  after  perforation  of  the  bowel,  as  in  typhoid  fever  or  appen- 
dicitis, or  fatal  cases  of  empyema,  or  the  depression  following  the  receipt 
of  bad  news,  or  fright,  etc. ;  in  other  words,  the  physical  condition  is 
practically  the  same  no  matter  what  the  exciting  cause. 

The  general  subject  of  shock  is  one  of  keen  interest  to  the  surgeon, 
because  he  is  often  called  to  patients  whom  he  finds  in  this  condition, 
when  the  question  at  once  anses,  Is  the  necessary  operation  to  be  per- 
formed at  once,  or  must  one  wait  for  a  certain  degree  of  reaction  ?  It 
is  of  interest  also  because  of  the  danger  in  many  extreme  cases  that  the 
necessary  operation,  so  plainly  indicated,  may  be  followed  by  a  degree  of 
shock  from  which  the  patient  may  not  be  revived. 

Diagnosis. — Shock  has  practically  only  to  be  diagnosed  from  fat^ 
embolimi,  or  possibly  from  a  general  and  more  or  less  permanent  condi- 
tion of  physical  depression.  From  the  latter  it  is  usually  easily  disso- 
ciateil ;  diflTerentiation  from  the  former  is  not  always  easy,  and  it  is 
un(|uestionable  that  many  patients  have  died  of  fat-embolism  in  whom 
the  actual  cause  of  death  has  not  been  appreciated,  yet  has  been  ascribed 
to  shock.     (See  Fat-embolism,  Chapter  II.) 

Shock  is  sometimes  scarcely  to  be  distinguished  from  other  conse- 
quences of  exhaustive  hemorrhage,  such  as  acute  reduction  of  the  normal 
amount  of  haemoglobin,  save  by  careful  estimation  of  the  latter.  (  Vide 
Chapter  II.) 

Treatment. — The  treatment  of  shock  consists  in  those  measures  by 
which  reaction  may  be  safely  brought  about.  At  the  ver\^  outset  one 
must  bear  in  mind  two  or  three  cautions  that  may  not  safely  be  neg- 
lected. One  is,  that  it  is  injudicious  to  establish  reaction  too  quickly, 
lest  it  be  succeeded  by  over-action  with  attendant  disasters  in  the  shape 
of  secondary  hemorrhages,  etc.  Another  is,  that,  volition  being  so 
largely  destroyed,  these  jiatients  cannot  swallow  nor  act  as  they  would 
under  other  circumstances.  It  is  a  mistake,  then,  to  expect  a  patient 
suffering  from  shock  to  drink  strong  liquors,  for  instance,  as  would  one 
when  not  so  suffering,  since  a  little  of  the  irritating  fluid  may  escape 
into  the  larj^nx  and  set  up  a  violent  coughing-fit  which,  of  itself,  might 
prove  fatal.  The  same  is  true  of  inhalations  of  strong  volatile  stimu- 
lants, like  ammonia,  etc.  These  measures,  therefore,  should  all  l)e 
resorted  to  with  care  and  discretion.  Cerebral  (ftunnia  is  evidently  a 
part  of  the  condition  of  shock,  and  should  therefore  Ix'  combated  by  a 
dependent  iK)sition  of  the  head.     Hence  the  patient  should  be  laid  flat, 
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or  even  with  the  head  lower  than  the  rest  of  the  body — i  f*  the  feet  and 
extremities  raised.  It  is  a  good  plan  occasionally  to  bandage  the  extrem- 
ities from  their  tips  toward  the  body,  in  order  that  the  blood  which  they 
would  naturally  contain  may  be  pressed  into  needed  service  in  the  \ital 
organs.  Should,  however,  cyanosis  be  noticed,  it  may  be  held  that  the 
depression  of  the  head  is  being  overdone.  Warm  stimulating  drinks,  if 
they  can  be  swallowed,  are  always  of  avail ;  and  whiskey,  brandy,  etc. 
should  be  given  dilute  and  warm  rather  than  strong  and  cold.  External 
heat  is  e\4dently  indicated,  and  in  many  cases  can  be  well  applied  by 
immersing  the  patient  in  a  bath-tub  of  warm  water,  taking  pains  only  to 
keep  the  fac^  out  of  water.  When  this  be  not  at  hand,  bottles  and  other 
receptacles  for  warm  water  may  be  applied  about  the  patient,  care  being 
exercised  not  to  burn  him.  Enthusiastic  application  of  too  much  heat 
under  these  circumstances  has  often  been  the  cause  of  serious  burns  with 
great  resulting  discomfort.  Artificial  respiration  may  be  resorted  to,  or 
the  diaphragm  may  be  stimulated  to  activity  by  the  Faradic  current, 
applied  with  one  pole  over  the  jJirenic  nerve,  the  other  over  the  dia- 
phragm. When  the  stomach  does  not  retain,  or  when  the  j)atient  cannot 
swallow  stimulating  drinks,  almost  as  much  benefit  can  be  gained  l)y 
resorting  to  enemata  of  hot  black  coffee  with  brandy,  with  ammonium 
carbonate,  etc.  Nitrite  of  amyl  will  frequently  bring  a  flush  to  the  face, 
and  will  relieve  vasomotor  sjmsm  of  the  cerebral  capillaries  and  of  tlie 
body  surface,  thus  helping  to  equalize  the  circulation.  It  will  be  found 
sometimes  of  great  value.  The  princijial  remedies  by  which  to  stimulate 
the  activity  of  the  heart  are  strychnia  and  tincture  of  digitalis,  both  of 
which  should  be  administered  subcutaneously  and  in  comparatively  larj^e 
doses.  A  flagging  respiration  may  also  be  stimulated  and  sustained  by 
atropia,  given  in  the  same  way.  Under  tliese  circumstances,  when  these 
drugs  are  called  for,  it  would  be  well  to  give  in  one  hypodermic  injec- 
tion 1  c.c.  of  tincture  of  digitalis  with  ^  of  a  grain  of  strychnia  and 
j^  of  a  grain  of  atropia.  This  may  be  repeated  in  half  an  hour  or  an 
hour  if  necessary,  while  the  digitalis  alone  nmy  perhaps  be  given  at  more 
frequent  intervals. 

The  erethistic  or  extremely  restless  type  of  shock  may  always  be 
profitably  treated  by  small,  at  all  events  sufncient,  doses  of  opium,  pref- 
erably by  morphia,  ^  to  J  grain  subcutaneously,  and  repeated  j>.  r.  ?i. 

Such  a  case  as  this  requires  most  careful  and  constant  watching  and  judicious 
stimulation,  in  order  that  one  may  stop  abruptly  when  reaction  becomes  too  marked 
or  comes  on  too  suddenly. 

When  shock  is  due,  in  large  measure  at  least,  to  loss  of  blood,  either  by  acci- 
dent or  operation,  the  infusion  of  a  saline  solution,  consisting  of  sterilized  water 
1000,  ammonium  carbonate  1,  common  salt  6,  may  be  practised,  this  fluid  being 
slowly  introduced  through  a  hollow  needle  into  one  of  the  superficial  veins  where- 
ever  it  may  be  most  easily  reached.  It  should  not  be  introduced  rapidly,  but 
may  be  employed  very  gradually  to  the  extent  of  500,  1000,  or  possibly  even  2000, 
c.  c.  of  this  fluid.  It  serves  to  equalize  the  circulation  and  to  give  to  the  endocar- 
dium the  stimulus  which  it  must  get  from  a  certain  volume  of  fluid  of  normal 
specific  gravitv  in  order  to  excite  cardiac  motions.  A  fluid  thus  prepared  and 
used  is  probably  just  as  efficacious  as  blood  or  milk,  is  much  more  easily  obtained, 
and  serves  in  every  respect  as  well. 

Finally,  tlie  (juestion  of  immediate  operation  has  often  to  be  most 
airefully  considered.  There  can  be  no  question  but  that  shock  is  often 
alleviated  by  prompt  removal  of  mutilated  limbs  or  parts  whose  frag- 
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ments,  when  still  connected  with  the  trunk,  seem  rather  to  perpetuate 
the  condition.  So,  too,  prompt  surgical  attention  to  severe  compound 
fractures,  as  of  the  skull  or  of  the  limbs  when  bone-ends  are  much  dis- 
placed or  are  projecting,  seems  to  be  a  most  important  measure  and  an 
essential  part  of  the  treatment  of  shock. 


CHAPTER   XIII. 

SCURVY   AND  RICKETS. 
By  Roswell  Park,  M.  D. 

Scurvy. 

Scurvy  is  an  affection  by  general  consent  placed  among  the  so- 
called  surgical  diseases,  manifesting,  at  all  events,  many  distinctly  sur- 
gical features  and  possibly  of  parasitic  character,  although  this  feature 
of  its  existence  has  not  as  yet  been  incontrovertibly  establisheil.  It  is 
in  large  degree  a  starvation  disease,  its  principal  characteristic  l>eing 
that  of  mal-aH8imilaiio7i,  accomjmnied  by  more  or  less  profound  anaemia. 
It  has  certain  points  of  resemblance  to  that  condition  of  multiple 
neuritis  met  with  in  wann  climates  and  known  usually  as  beri-beri.  The 
former  is  apjmrently  due  to  the  absence  of  a  vegetable  regimen,  while 
beriberi  is  largely  due  to  the  absence  of  an  animal  regimen,  nature  hav- 
ing intended  that  man's  diet  should  be  mixed,  and  having  ordained  that 
suffering  and  disease  practically  always  follow  confinement  to  one  or  the 
other. 

As  met  with  in  the  United  States,  scurvy  is  essentially  due  to  the  absence, 
from  the  dietary  of  the  patient,  of  meats  whicn  have  not  been  salted  or  preserved 
and  of  fresh  vegetables  and  fruit.  This  condition  obtains  par  excellence  among 
sailors  upon  long  voyages.  But  scurvy  is  misjudged  when  it  is  supposed  to  be 
solely  a  disease  of  those  who  follow  the  sea.  One  meets  with  well-marked  instances 
of  it  in  overcrowded  parts  of  great  cities  and  among  the  very  poor,  while  famine 
always  and  everywhere  has  been  characterized  by  typical  expressions  of  the  same 
condition.  Distinctly  scorbutic  manifestations  have  also  been  seen  in  individuals 
far  removed  from  want,  in  whom  they  appear  to  have  been  produced  by  simple 
mal-assimilation.  Close  confinement  also  figures  as  a  predisposing  cause,  and 
scurvy  is  noted  in  prisons  and  asylums.  Physical  and  mental  misery  always  pre- 
dispose, and  noMalgia,  coupled  with  hunger,  seems  to  precipitate,  its  attacks. 

Pathouxjy. — The  pathology  of  scur\y  is  verj^  obscure.  The  con- 
dition is  certainly  dependent  upon  chemical  alterations  in  the  blood, 
without,  however,  morphological  changes  which  are  distinct  or  pathog- 
nomonic. The  ease  with  which  hemorrhagic  effusions  oc»cur,  the 
degtMicration  of  muscles  and  other  tissues,  the  frequent  detachment  of 
cartilages,  can,  in  a  general  way,  be  accounted  for  by  conditions  thus 
summarized ;  for  which,  however,  we  have  no  minute  explanation. 
Mon^iver,  scurvy  may  so  complicate  various  other  diseases,  and  usually 
docs  when  (X^curring  in  large  bodies  of  men — as  in  annies,  prisons, 
among  convicts,  etc.^that  it  is  hard  to  dissociate  morbid  phenomena 
and  assign  to  each  its  proper  place. 

Symptoms. — The  disease  begins  by  a  condition  of  more  or  less 
genenilizcd  prostration,  with  an  icteric  tint  of  the  skin,  malaise,  mental 
torpor,  loss  of  appetite,  insomnia,  etc.  The  first  recognizable  or  dis- 
2:h 
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tinctive  local  appearances  occur  about  the  margins  of  the  eums.  Here, 
in  the  intervals  between  the  teeth,  the  gums  become  livid,  friable,  and 
bleed  easily,  while  the  breath  assumes  a  characteristic  fetid  odor.  These 
appearances  are  followed  by  local  pains,  diversified  and  sometimes  ex- 
cessive, and  extravasations  of  blood  in  the  skin  and  under  the  visible 
mucous  membranes,  causing  small  ecchymoses,  which  by  themselves 
would  be  considered  as  simple  purpura  haeraorrhagica.  These  pass 
through  the  usual  phases  of  extravasations,  while  it  is  made  evident  by 

Eain,  nodular  masses,  etc.  and  by  post-mortem  examination  that  similar 
emorrhages  occur  in  the  deeper  tissues,  especially  in  the  muscles,  even 
in  the  bones  and  epiphyses.  So  easily,  in  advanced  stages,  do  hemor- 
rhages occur  that  there  is  often  external  bleeding,  particularly  from  the 
gums  and  mucous  membranes,  while  from  points  thus  involved  pyogenic 
infection  may  proceed  internally ;  and  at  last  one  sees  a  picture  of,  as 
it  were,  an  animated  corpse,  with  surface  discolored  and  mottled,  often 
appearing  terribly  bruised,  with  ulcerations  where  extravasations  have 
failed  to  resolve,  and  where  infection  has  occurred,  possibly  with  epiph- 
yses loosened,  and,  if  time  permit,  necrosis  of  bones  of  the  extremities. 
In  such  cases  death  results  from  marasmus  and  sepsis. 

Treatment. — So  long  as  the  patient  be  not  in  the  desperate  condi- 
tion last  described  the  prognosis  and  promise  of  treatment  is  very  good, 
sine^  all  the  milder  manifestations  of  scurvy  can  be  completely  dis- 
sipated by  suitable  feeding  and  medication.  Loss  of  teeth  and  cica- 
trices of  ulcers,  of  course,  leave  permanent  traces,  but  function  can  be 
completely  restored.  So  far  as  the  mirpura  is  concerned,  it  is  simply 
one  expression  of  the  scorbutic  condition.  Nearly  all  cases  of  scurvy 
will  present  purpuric  manifestations,  but  by  no  means  all  cases  of  pur- 
pura are  necessarily  scorbutic.  The  canons  of  treatment  may  be 
summed  up  in  proper  diet  and  in  the  administration  of  certain  drugs. 
Proper  diet  should  be  issued  at  once,  but  administered,  es|x»cially  in 
severe  cases,  xcith  extreme  cauiion.  The  fixnl  selected  should  be  given 
in  small  quantities,  but  frequently.  It  will  consist  in  large  measure  of 
fresh  fruits  and  vegetables,  while  cranberries  and  lime-juice  figure 
largely  among  the  former.  Buttermilk  is  excellent,  and  cider  may  be 
allowed  ;  lemonade  is  also  highly  commended  if  it  contain  not  too  much 
sugar. 

f^or  the  local  condition  in  the  mouth  an  antisej)tic  mouth-wash  con- 
taining a  fair  proportion  of  hydrogen  dioxide  is  most  advisable.  Aleo 
holic  stimulants  are  called  for,  at  least  up  to  a  certain  point.  Strychnia 
and  cinchona  preparations  will  give  force  to  the  heart's  action  and  the 
horizontal  position,  for  a  time  at  least,  will  j)revent  sudden  heart- 
failure.  The  compound  syrup  of  hypophosphites,  with  the  newer  moat 
preparations,  will  supply  lacking  material,  while  the  hemorrhagic  mani- 
festations are  best  controlled  by  the  fluid  extract  of  ergot  and  aromatic 
sulphuric  acid,  sejmrately  or  combined. 

.  Of  the  importance  of  fresh  air,  cleanliness,  etc.  one   need   scarcely 
speak  in  this  place. 

Rickets. 

Rickets,  or  rachitis,  is  another  of  the  diathetic  conditions,  in  this 
instance  not  yet  considered  of  jxirasitic  origin,  met  with  most  commonly 
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in  infancy  and  early  childhood,  although  its  resulting  lesions  may  per- 
sist throughout  life.  It  is  characterized  by  nutritional  disturbances  and 
organic  irregularities. 

Like  scurvy,  rickets  is  a  disease  of  mal-assimilation,  but  due  for  the  mc^t  part 
to  widely  different  causes.  It  is  by  no  means  necessarily  a  disease  of  the  poijrer 
classes,  But  instances  of  it  among  the  wealthy  and  fashionable  abound.  The^  are 
largely  due  to  the  absurd  restrictions  which  society  imposes  upon  fas^hionable 
mothers  during  pregnancy  or  lactation,  the  result  bein^  tnat  children  are  brc»ughi 
into  the  world  oom  of  those  whose  nutrition  is  bad,  inheriting  inability  to  a&^imilate. 
and  perhaps  after  birth  being  condemned  to  artificial  foods  because  the  mothers 
cannot  or  will  not  nurse  them.  The  result  is  a  puny  physical  development  and  an 
utterly  inadequate  supplv  of  those  elements  which  especially  go  to  form  the  bony 
skeleton.  Thus,  while  t&e  conditions  predisposing  to  rickets  abound  among  the 
poor,  they  are  met  with  as  well  among  the  rich.  One  may  say  perhaps  that 
chemically  the  disease  is  largely  characterized  by  absence  of  calcium  salts.  While 
probably  the  most  characteristic  evidences  of  rickets  are  seen  in  the  bony  skeleton, 
they  are  by  no  means  confined  to  it ;  for  which  reason  rickets  is  considered  here 
ratner  than  in  the  Chapter  on  Diseases  of  the  Osseous  System.  Another  theory  to 
account  for  rickets  is  excess  of  lactic  acid,  but  this  perhaps  is  not  easily  separable 
from  the  other,  which  accounts  for  it  by  absence  of  calcium  salts,  the  one  not 
being  present  to  neutralize  the  other.  Rickets  is  prevalent  in  every  country,  but 
it  is  perhaps  seen  most  often  in  Europe,  particularly  often  in  Italy  and  Great 
Britain.    The  negro  race  is  notably  rachitic. 

Pathoix)GY. — Rickets  is  spoken  of  as  "foetal"  or  "congenital'* 
according  to  whether  the  infant  presents  characteristic  markings  at  birth 
or  whether  they  develop  later.  So  far  as  one  can  see,  the  most  niarkeil 
constitutional  defect  is  m  the  supply  of  calcium  salt,  which  leads  appa- 
rently to  formation  of  bone  which  has  not  enough  of  compact  tissue  to 
make  it  strong.  Especially  along  the  line  of  junction  between  bone  and 
cartilage  do  we  see  the  most  marked  expressions  of  rachitic  lesions. 
Here  the  cartilage  is  evidently  actively  growing,  while  the  bone-fomia- 
tioii  proceeds  with  difficulty,  and  the  proportion  of  vascular  tissue  is 
excessive.     The  result  is  prolongations  of  soft  vascular  into  the  carti- 
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Rachitic  rib,  showing  characteristic  changes. 


laginous  tissue,  by  which  the  latter  becomes  more  or  less  absorbed  and 
omtijication  in  e>f,ientiaUi/  interfered  icith.     In  fact,  in  severe  cases  it  may 
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be  entirely  lacking.  In  consequencse,  at  epiphyseal  lines  one  may  have 
a  layer  of  osteoid  tissue  which  is  not  cartilage  and  will  not  become  bone. 
Because  of  its  yielding  nature,  then,  it  warps  under  the  mechanical 
strain  to  which  the  bones  of  the  extremities  in  young  children  are  con- 
stantly subjected. 

The  osseous  lesions  of  rickets  differ  from  those  seen  in  osteomalacia 
in  that  in  the  latter  the  softened  tissue  is  practically  decalcified  bone, 
while  in  the  former  case  most  of  the  affected  tissue  has  never  got  so  far 
as  genuine  bone-formation,  but  is  arrested  in  its  perverted  state. 

The  result  of  rickety  changes  in  the  skeleton  is  a  thickening  of  the 
shafts  of  long  bones,  of  the  outer  table  of  flat  ones,  of  the  epiphyseal 
extremities  of  shafts  and  frequently  a  stunting  of  their  development,  so 
that  they  do  not  attain  their  normal  length.  The  periosteum,  hax-ing 
much  to  do  with  the  development  of  bone,  is  also  affected  in  rickets, 
with  the  result  that  when  the  changes  occur,  mostly  subperiosteally,  we 
get  warpings  and  curvings  of  the  bone-shafts,  while  so  long  as  the  dis- 
turbance is  epiphyseal  more  or  less  abrupt  curvatures  and  angular 
deformities  will  be  produced  as  the  result  of  muscle-action.  So  marked 
are  the  changes  in  some  instances  that  it  has  been  stated  that  bones  may 
even  lose  three-fourths  of  the  calcium  salts  which  they  ought  to  con- 
tain. When,  as  is  the  case,  rachitic  bones  are  so  soft  as  to  be  easily  cut 
with  a  knife,  it  is  not  strange  that  marked  deformities  occur  as  the 
result  of  muscular  activity.     \Vide  Plate  X.) 

Thus,  in  the  extremities  we  get  bow-legs^  knock- knees ^  clubbing  of  the  ends  of  the 
long  boneSy  bending  of  the  neck  of  the  femur,  flat-foot,  club-foot,  etc. ;  while  the 
clubbing  of  the  bone-ends  may  be  also  well  marked  in  the  bones  of  the  upper 
extremity,  where,  however,  marked  deformity  is  less  common,  because  the  upper 
extremity  does  not  bear  the  weight  of  the  growing  body.  In  the  skull  the  bones 
remain  soft  and  yielding  to  pressure,  with  a  tendency  to  return  to  their  original 
membranous  condition,  and  this  is  the  condition  comprised  under  the  term  cranio- 
tabes  rnMtica.  The  fontanelles  always  remain  open  for  an  undue  time ;  the  sutures 
are  broad  and  membranous.  The  bones  of  the  face  grow  leas  rapidly,  giving  to  the 
face  a  disproportionately  small  size ;  dentition  is  delayed  and  the  teeth  decay  very 
easily.    The  upper  incisors  often  project  far  over  the  lower. 

in  the  thorax  we  get  enlargements  of  the  sternal  ends  uf  the  ribs,  causing  a  row 
of  nodules  snoken  of  as  the  rachitic  rosary.  The  ribs  tend  to  sink  in,  the  sternum 
to  be  protruaed  forward,  and  the  deformity  known  as  pigeon-breast  becomes  often 
pronounced.  Curvatures  of  the  spinal  column,  especially  kyphosis,  are  common, 
and  distinct  degrees  of  lateral  curvature  are  frequently  begun  as  a  rachitic 
deformity,  to  be  magnified  by  perverted  muscle-action  as  the  child  grows  older. 
In  the  pelvis  the  innominate  bones  approach  each  other,  causing  the  pelvic  cavity 
to  become  ccmtracted,  or  the  sacral  promontory  projects  too  far,  or  in  various  other 
ways  the  normal  pelvic  diameters  are  so  ftir  compromised  that  rachitic  deforrnitief< 
of  the  pelvis  constitute  the  most  common  and  most  serious  obstacles  to  normal  labor 
in  adult  women,  and  are  the  most  frequent  cause  of  major  obstetric  operations. 

While  the  rachitic  changes  in  the  osseous  system  are  the  most  distinctive  and 
easily  recognized,  numerous  other  organs  and  tissues  of  the  body  are  more  or  less 
seriously  compromised.  Ventricular  dilatation,  leading  to  chronic  hydrocephalus,  is 
one  of  the  common  results  of  rachitis  of  the  skull,  which  may  be  followed  by  con- 
vulsions and  may  terminate  fatally.  So,  again,  we  get  porencephalon  and  cerebral 
sclernsix.  Disturbances  of  digestion  are  common  in  rickety  children :  the  liver  is 
sometimes  decreased,  sometimes  much  enlarged;  the  spleen,  particularly,  often 
enlarges,  and  sometimes  to  enormous  dimensions.  In  various  other  parts  of  the 
body  we  get  the  same  expressions  of  malnutrition  as  are  met  with  in  tubercular 
disease.  Rickety  children />er«/> /re  easily,  particularly  at  night,  when  the  head  will 
often  be  found  bathed  in  perspiration.  They  are  fretful  and  irritable  as  a  rule,  and 
difficult  to  control.     A  child  with  protuberant  belly,  due  to  enlargement  of  liver 
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and  spleen,  as  well  as  to  crowding  up  of  pelvic  organs,  with  relaxation  of  abdom- 
inal walls,  with  a  contracted  and  distorted  thorax,  with  the  skull  flattened  on 
the  top,  with  clubbed  bone-ends,  with  a  history  of  resting  badly  at  night  and 
sweating  profusely,  constitutes  a  clinical  picture  of  rachitis  so  marked  that  it  can 
be  recognized  at  a  glance.  Between  this  picture  in  its  worst  forms  and  the 
slightest  deviation  from  the  ideal  type  one  may  meet  with  all  de^ees  in  manifesta- 
tions of  rickets  in  the  children  of  tne  rich  or  the  poor,  while  m  adults  one  may 
often  see  evidences  of  that  which  had  obtained  during  early  childhood.  In  order 
that  all  these  features  may  be  made  out  the  children  should  be  stripped  and 
examined  from  head  to  foot. 

While  rickets  may  be  a  very  acute  disease,  it  is,  as  a  rule,  chronic, 
and  children  dying  essentially  from  this  disease  die  rather  from  cerebral 
or  other  manifestations  which  may  be  regarded  as  in  some  degree  acci- 
dental. Scurvy  and  other  nutritive  disturbances  may  be  associated  ^vith 
rickets. 

Treatment. — The  treatment  for  the  condition  consists  mainly  in 
proper  nutrition.  Mother's  milk  is  certainly  preferable  to  any  other, 
and  should  be  insisted  upon  if  possible.  If  feeding  must  be  artificial, 
it  should  be  in  accordance  with  t^e  very  best  precepts  of  modern  thera- 
peutics. Cod-liver-oil  emulsions  are  of  advantage ;  compound  svrup  of 
the  hypophosphites  is  a  remedy  of  great  virtue.  Very  minute  ^oses  of 
phosphorus  seem  to  be  of  value — 1  milligramme  pro  die.  It  is  a  mis- 
take to  let  rickety  children  begin  to  walk,  or  even  to  creep,  too  early. 
They  should  be  kept,  so  far  as  possible,  in  cribs  or  upon  the  back. 

The  deformities  due  to  rickets  are  so  numerous  as  to  constitute  a 
large  part  of  those  to  which  special  or  orthopaedic  surgery  is  addressed. 
The  mechanical  and  operative  treatment  of  these  cases  will  be  referred 
to  in  other  and  appropriate  parts  of  this  work. 


CHAPTER  XIV. 

SURGICAL  ASPECTS  AND  SEQUELS  OF  OTHER  INFECTIONS 

AND  DISEASES. 

By  Roswell.  Park,  M.  D. 


As  the  result  perhaps  of  the  conditions  which,  two  centuries  ago  and 
more,  so  distinctly  separated  the  barber-surgeons  from  the  practitioners 
of  medicine,  there  has  been  evolved,  partly  from  tradition  and  partly 
from  custom,  an  artificial  and  unfortunate  separation  of  surgery  from 
so-called  internal  medicine.  The  consequence  nas  been  a  more  or  less 
deep-rooted  feeling,  in  the  minds  of  younff  practitioners  especially,  that 
medical  cases  were  to  be  treated  exclusively  by  non-operative  measures, 
and  that  surgical  cases  could  scarcely  be  expected  to  present  any  per- 
plexities that  were  not  to  be  solved  by  an  operating  surgeon,  it  has 
been  no  small  part  of  the  benefit  resulting  from  modern  teachings  that 
these  imaginary  boundaries  and  limitations  have  been  swept  away ;  and 
one  of  the  lessons  which  this  text-book  is  intended  to  inculcate  is  that 
broad  principles  underlie  disease  conditions,  and  that  one  must  appreci- 
ate their  bearings  thoroughly  in  order  to  practise  either  medicine  or 
surgery  successfully.  In  order  better  to  inculcate  this  teaching  I  have 
deemed  it  wise  to  insert  a  chapter  with  the  above  general  heading, 
in  order  to  impress,  so  far  as  one  may,  the  statement  that  some 
learn  too  late,  that  any  of  the  co-called  internal  diseases  may  present 
at  almost  any  time  indications,  sometimes  urgent,  for  distinctly  surgical 
interference.  Some  of  the  surgical  sequelae  of  the  exantliematous  and 
continued  fevers  are  well  known  and  commonly  recognized :  for  exam- 
ple, orchitis  foUoming  mumps,  suppurative  injlammation  of  the  middle  ear 
after  scarlatina^  and  bed-sores  after  typhus  and  typhoid.  These  are,  of 
course,  easily  recognized,  but  concerning  many  others  the  text-books  are 
singularly  silent.   * 

The  majority  of  these  surgical  lesions  are  expressions,  in  one  form  or  another, 
of  mixed  or  secondary  infections,  to  which  reference  has  been  already  made,  and 
of  these  the  majority  assume  the  suppurative  type.  Of  the  various  tissues  or 
organs  involved  in  these  expressions  of  disease,  the  most  commonly  affected  per- 
haps are  the  joints,  the  boneSy  and  the  lymphatic  tissues,  although  no  tissue  nor 
organ  may  always  escape.  In  time  past  too  many  of  these  sequelae  have  been 
roughly  grouped,  as  by  Bonnet,  for  instance,  among  the  consecutive  rheumatisms, 
which  he  carefully  warned  us  are  not  to  be  confounded  with  genuine  rheumatisms. 
How  often  the  surgeon  of  to-day  has  had  to  open  up  collections  of  pus  in  cases 
which  were  formerly  almost  always,  and  are  yet  too  often  regarded  as  rheumatism, 
the  various  museums  and  hospital  records  will  eloquently  testify.  Rheumatism, 
as  such,  is  one  of  the  affections  which  is  never  followed  by  suppuration  until  some 
purely  distinct  infection  occurs;  and  the  part  which  suppurates  is  not  one  which 
has  been  recently  involved  in  the  true  rheumatic  attack.  How  many  errors  of 
diagnosis  the  vague  term  "  rheumatism  "  is  made  to  cover  no  one  knows  :  let  us  hope 
that  in  the  future  such  errors  may  be  far  less  common  than  they  have  been  in  the 
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past.  Since  the  renaissance  of  surgery  which  bacteriological  study  has  brought 
about,  we  have  at  last  the  explanation  of  that  for  which  in  time  past  many  and 
often  absurd  theories  were  invoked.  Of  the  so-called  non-surgical  diseases  which 
may  yet  be  followed  by  distinctly  surgical  sequelae  I  will  not  venture  a  careful  list, 
but  will  simply  call  attention  especially,  as  illustrative  examples,  to  the  following  : 

Dysentery. 

Joint-complications  in  this  disease  have  been  recognized  from  the 
earliest  times.  One  hundred  and  fifty  years  ago  Strack  expressed  him- 
self thus  :  "  If  the  dysenteric  poison  affect  only  the  chest,  it  causes 
asthma  ;  if  the  limbs,  it  produces  arthritis ;  if  both,  abscess."  Joint- 
pains  and  swellings,  with  other  suppurations,  have  been  noted  in  several 
of  the  epidemics  of  this  disease  wnich  have  ravaged  various  parts  of  tlie 
world  at  different  times.  Post-dysenteric  arthritis  may  assume  notice- 
able and  even  pysemic  aspects,  and  is  occasionally  fatal.  The  bones  and 
joints  may  become  involved  in  painful  and  even  suppurative  swellings, 
not  alone  during  the  active  st£^e  of  the  disease,  but  during  the  peri(xl 
of  convalescence ;  while  mildness  of  the  primary  attack  does  not  neces- 
sarily provide  immunity  from  later  complications.  Here,  too,  as  in 
many  other  instances,  thrombosis  of  large  veins  or  thrombo-phlebitis  is 
also  observed.  When  the  joints  are  involved,  it  is  usually  in  irregular 
order  and  not  simultaneously.  Joint-lesion  does  not  necessarily  proceed 
to  suppuration,  perhaps  only  to  the  point  of  oedema  and  fluid  exudation 
or  hydrops. 

Dysenteric  amocbse  have  been  found  by  Kartulis  in  an  osteomyelitic  focus  in  the 
lower  jaw  of  an  Arab. 

Oholeba. 

Cholera  is  usually  too  rapid  and  too  violent  in  its  course  to  be  fol- 
lowed by  secondarj^  infections.  Nevertheless,  Poulet  reports  from  Yal- 
de-Grace  several  instances  of  articular  and  osseous  lesions,  some  of 
these  characterized  by  mere  effusion  of  fluid  which  was  sometimes  ver}' 
thick  and  resembled  balsam,  while  at  other  times  pus  was  present. 

Pneumonia. 

Pneumonia  having  now  taken  its  place  as  a  distinct  germ-disease, 
and  the  micrococcus  of  Friinkel  and  the  capsule  coccus  of  Friedlander 
being  now  well  established  as  the  active  agents  in  the  two  princij)al 
forms  of  this  disease,  we  need  not  be  surprised  at  finding  collections  of 
pus  in  various  other  parts  of  the  body.  For  the  most  part,  the  surgical 
sequelfe  of  pneumonia  occur  as  a  post-pneumonic  pyarthrosis,  which  in 
time  i)ast  was  also  considered  as  a  rheumatic  affection.  These  lesions 
are  probably  of  embolic  or,  strictly  speaking,  of  metastatic  origin. 

Pyiemic  manifestations  are  noted  occasionally  after  pneumonia,  and  patients 
even  die  essentially  of  post-pneumonic  pycemia  or  of  terminal  infections,  rather 
than  of  pneumonia  alone.    Deep  and  painful  bone-lesions,  essentially  of  the  tvpe 
of  acute  infectious  osteomyelitis,  have  also  been  noted;  and  in  some  of  the  jomts  . 
involved  in  post-pneumonic  pyarthrosis  resection  has  been  necessary  because  of 
the  extensive  destruction  of  joint  disease.    Abscess  in  the  brain  has  also  been« 
observed,  as  well  as  a  double-sided  parotitis  and  various  other  lesions  of  this  gen- 
eral character,  while  the  frequency  with  which  empyema  follows  pneumonia  is  am 
matter  of  general  acceptance. 
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Tuberculosis. 

So  much  has  already  been  said  about  the  general  aspects  of  tuber- 
cular disease  that  it  will  be  enough  to  simply  recall  here  that  in  the 
course  of  pulmonary  tuberculosis  surgical  expressions  of  the  same  infec- 
tion may  be  found  in  various  parts  of  the  boay. 

Influenza,  or  Grippe. 

Within  the  past  few  years  this  disease  has  assumed  great  prominence 
in  medical  literature,  and  not  a  few  instances  have  been  reported  of 
surgical  sequelse — abscesses,  purulent  ear  disease,  pyarthrosis,  bone- 
lesions,  etc.     Even  necrosis  has  been  repeatedly  observed. 

Although  here,  as  in  other  instances,  the  surgical  lesions  by  themselves  do  not 
have  a  peculiar  type  as  does  the  original  disease,  nevertheless  it  must  be  borne  in 
mind  that  the  case  of  uncomplicated  grippe  of  to-day  may,  a  month  hence,  be  in 
the  hands  of  the  surgeon  for  serious  operation.  I  have  had,  for  instance,  to  evac- 
uate a  litre  of  pus  from  a  large  subfascial  abscess  which  made  its  appearance  while 
the  patient  was  recovering  from  the  acute  stage  of  this  disease,  while  no  other 
explanation  could  be  afforded  than  a  secondary  pyogenic  infection  because  of  the 
lowered  tissue-resistance  produced  by  the  primary  disease.  It  has  been  also 
observed  that  patients  who  when  attacked  by  grippe  are  in  the  stage  of  recovery 
from  operation  are  much  more  prone  to  suffer  from  complications,  often  serious, 
than  others.  They  manifest  also  a  remarkable  slowness  in  the  processes  of  repair 
and  cicatrization.  The  eye,  the  ear,  the  pleura,  the  pericardium,  the  salivary 
glands,  and  the  testes  do*  not  escape  in  such  instances  as  these. 

Measles  and  Scarlatina. 

The  frequency  with  which  these  exanthems  are  followed  by  surgical 
complications  has  been  noted  by  many  authors.  Inasmuch  as  the  infec- 
tious agent  is  not  yet  recognized,  we  must  probably  consider  their  sur- 
gical sequelae  as  due  to  secondary  pyogenic  infections,  which  are  relatively 
very  common. 

Remembering  what  has  already  been  said  upon  the  principal  ports  of  entry  for 
disease-germs,  in  connection  with  the  notable  lesions  of  the  mucous  membranes 
and  the  lymphadenoid  tissue  of  the  nasopharynx  which  are  characteristic  of  these 
two  diseases,  it  will  be  readily  appreciated  how  pyogenic  organisms  may  secure  an 
entrance  permitting  their  distribution  to  various  parts  of  the  body,  while  the 
lowered  resistance  of  these  patients  permits  the  pernicious  activity  of  these  germs 
to  make  itself  felt  when  otherwise  it  would  not  be.  It  is  notorious  that  surgical 
tuberculosis  appears  often  as  a  sequel  of  the  exanthemata,  and  it  is  in  no  degree 
straining  after  effect  when  one  explains  the  entrance  of  these  germs  in  the  way  above 
described.  Consequently,  in  the  lymphatics,  in  the  periosteum,  bones,  and  joint- 
cavities  especially,  and  in  and  about  the  eye  and  ear,  we  very  frequently  find  mani- 
festations of  suppurative  disease.  It  is  generally  believed  that  these  sequelae  are 
more  likely  to  appear  when  the  eruption  has  been  incomplete.  The  fact  that 
hyperplastic  thickening  of  periosteum  and  neuralgic  pains  of  the  affected  parts  are 
often  met  with  without  suppuration  has  given,  in  time  past,  some  reason  for  the 
rheumatic  character  which  Bonnet  and  others  have  Jiscribed  to  these  manifestations. 

While  the  absence  of  pus  takes  these  out  of  the  category  of  pyogenic 
infections,  it  nevertheless  leaves  them  still  as  surgical  eonipliciitions 
which  have  often  to  be  dealt  with  by  mechanic-al  measures,  such  as 
orthopaedic  apparatus,  etc. ;  while  too  frcijuently  more  or  less  formidable 
o|x?rations,  as  for  relief  of  ankylosis,  etc.,  have  to  be  performed.  Post- 
scarlatinal arthralgia  may  be  explained  as  a  local  ischemia ;  so  may 
acute  swelling  or  chronic  thickening.     But  pus  is  always  an  expression 
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of  infection,  and  cannot  be  othen^'ise  regarded.  Joint-distention  with 
fluid  which  is  not  pus  may  even  take  place  to  the  degree  of  producing  a 
dislocation,  and  I  nave  seen  luxation  of  the  hip  from  this  cause.  Twice 
I  have  also  seen  spurious  ankylosis  of  the  knees  in  bad  position  as  the 
result  of  tissue-changes  consecutive  to  scarlatina.  On  the  other  hand, 
the  pyaemic  features  of  such  aiFections  may  be  excedingly  rapid.  Trous- 
seau has  related  the  case  of  a  girl  whose  wrist  was  already  swollen  and 
painful  on  the  second  day  after  an  outbreak  of  scarlatina,  while  the  child 
died  upon  the  fifth  day,  all  her  joints  being  filled  with  greenish  pus. 
That  streptococci  have  much  to  do  witli  scarlatina  has  been  established 
by  numerous  investigators,  though  we  are  not  yet  in  position  to  say  posi- 
tively that  the  disease  is  a  streptococcus  invasion.  Nevertheless,  these 
organisms  will  easily  account  for  the  pus  met  with  in  these  cases,  and  I 
have  repeatedly  found  them  in  post-scarlatinal  lesions.  Retrophan'n- 
geal  abscesses  and  a  peculiar  necrosis  of  the  alveolar  process  of  the  jaws, 
particularly  described  by  Salter,  are  among  the  various  serious  surgical 
complications  of  scarlatina.  Epiphyseal  separations  and  purulent 
destruction  of  ribs  have  also  been  noted. 

Typhoid. 

Although  in  elaborate  treatises,  as  by  Liebermeister  and  Murchison, 
bone-  and  joint-complications  find  no  mention  as  sequels  of  typhoid, 
they  have  nevertheless  long  been  recognized  by  surgeons.  Post-typhoid 
hip-dislocations  liave  been  reported  by  several  German  surgeons.  Boyer 
observed  spontaneous  dislocation  of  both  thighs  after  \vhsit  he  called 
"  essential  fever,"  and  the  general  topic  of  spontaneous  luxations  sub- 
sequent to  typhoid  has  been  seriously  discussed  by  the  German  Congress 
of  Surgeons. 

Those  affections  of  joints  which  used  to  be  considered  rheumatic  occur  much 
less  often  after  typhoid  than  after  dysentery.  Nevertheless,  post-typhoidal  arthral- 
gia and  myodynia  have  been  recognized  by  several  French  writers.  Probably  not 
a  few  times  patients  with  affected  joints,  supposed  to  be  rheumatic,  have  later 
been  discovered  to  be  suffering  from  genuine  typhoid  fever,  and  it  has  been  after- 
ward recognized  that  the  joint-lesion  was  merely  a  bizarre  expression  of  the 
typhoid  poisoning.  The  works  on  general  practice  call  attention  to  the  frequent 
complications  of  the  pleural  and  pericardial  serous  membranes  in  this  disease. 
They  say  little,  however,  about  the  implications  of  the  articular  serous  membranes, 
though  one  is  as  easy  to  explain  as  the  other.  Post-typhoidal  polyarticular  serous 
arthritis  has  been  described  by  more  than  one  writer.  Multiple  joint-abscesses 
have  been  more  rarely  seen.  Pus  has  also  been  known  to  collect,  not  only  in  tlie 
joints,  but  in  the  tendon-sheaths  and  bursae.  The  lymph-nodes  are  also  frequently 
affected,  and  cervical,  axillar>',  and  inguinal  abscesses  are  not  rare.  Post-typhoidal 
pyarthrosis,  as  leading  to  s])ontaneou8  luxation,  has  had  even  a  medico-legal 
interest,  since  luxation  has  been  known  to  occur  while  raising  or  lifting  a  patient, 
the  question  of  violence  being  subsequently  brought  into  court.  When  the  joint 
disease  assumes  the  monoarticular  form  it  is  likely  to  terminate  in  suppuration ; 
when  polyarticular,  py arthrosis  is  much  less  common.  In  the  pus  from  many 
of  these  abscesses  typhoid  bacilli  may  be  recognized,  but  by  no  means  in  all.  l 
have  found  them  in  a  case  of  abscess  in  the  abdominal  wall  occurring  during  con- 
valescence from  typhoid  in  a  young  woman.  A  non -suppurative  but  extremely 
painful  form  of  periostitis  is  occasionally  met  with ;  and  I  never  have  seen  more 
exquisite  tenderness  nor  expressions  of  greater  suffering  than  I  met  with  in  a  case 
of  tliis  kind  in  a  young  lad  in  whom  the  bones  of  both  lower  extremities,  of  the 
pelvis,  and  the  lower  spine  were  all  involved.  The  slightest  jar  upon  the  floor 
called  out  a  cry  of  pain,  and  to  minister  to  his  ordinary  wants  was  a  most  distress- 
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ing  task.  He  eventually  recovered  without  any  pus-formation.  Deep  suppura- 
tions in  bone  are  less  onen  met  with,  but  occasionally  occur ;  even  necrosis  with 
separation  of  sequestra  has  been  noted. 

Thrombosis  and  thrombo-phlebitis  are  also  well-known  sequels  of 
typhoid,  which  may  lead  to  most  unpleasant  complications.  Typhoid 
fever  appears  to  bear  a  peculiar  relation  to  the  growth  of  bones,  since  it 
has  been  noticed  that  during  its  course,  or  during  convalescence,  they 
show  an  extraordinarily  rapid  growth  in  length,  even  to  the  extent  of 
1  mm.  a  day.  This  is  probably  caused  by  the  irritation  of  the  typhoid 
toxine  u|)on  the  osteogenic  tissue,  since  hypersemic  areas  have,  by  numer- 
ous observers,  been  found  in  the  bone-marrow  of  those  dying  of  the 
disease,  and  bone-pains  are  a  frequent  accompaniment  of  the  disease. 
Typhoid  bacilli  have  the  power  of  remaining  latent  in  the  tissues  for 
considerable  lengths  of  time  after  cessation  of  all  active  symptoms,  and 
they  have  been  found  alive  and  capable  of  active  growth  so  long  as 
seven  months  after  cessation  of  the  lever.  Remembering  the  multiple 
ulcers  of  the  lymphoid  tissue  which  characterize  the  intestinal  lesions  of 
typhoid,  one  will  not  find  it  hard  to  explain  pyogenic  or  other  septic 
infection  by  absorption  through  these  open  ports  of  entry ;  and  the 
typhoid  bacilli  themselves,  entering  the  circulation  through  these  paths, 
may  be  carried  to  all  parts  of  the  body,  and  have  been  found  in  the  pia 
— in  fact,  everywhere. 

DiPHTHBBIA. 

This  also  belongs  to  the  diseases  frequently  complicated  by  lesions, 
aside  from  those  of  laryngeal  obstruction,  calling  for  surgical  relief. 
Abscess  occurs  so  frequently  as  to  scarcely  call  for  comment.  Here,  as 
in  the  cases  of  scarlatina,  the  location  of  the  throat-lesions  and  the 
absorbing  jH)wers  of  the  lympliadenoid  tissue  so  completely  involved 
will  readily  account  for  all  septic  or  pyogenic  manifestations  at  a  dis- 
tance. Multiple  abscesses  have  been  found,  for  instance,  in  the  liver, 
the  spleen,  and  lungs,  in  and  around  the  bones — everywliere,  in  fact, 
where  abscesses  can  form — betokening  thereby  a  pyaemic  manifestation. 
Infectious  nephritis  is  also  common.  It  is  also  notorious  that  patients 
recovering  from  diphtheria  liave  a  lowered  susceptibility,  as  ag:nnst  other 
infections,  of  indefinite  but  considerable  duration ;  consequently,  i)ost- 
diphtheritic  tubercular  invasions  are  common.  Nevertheless,  post- 
diphtheritic multiple  pyarthrosis  of  ordinary  pyogenic  type  has  been 
repeatedly  note<l,  numerous  joints  being  involved,  even  the  temjx)ro- 
maxillary  and  the  costo-sternal. 

Otlier  forms  of  septic  angina,  pseudo-diphtheritic,  etc.  are  also  liable  to  be  fol- 
lowed by  evidences  of  septic  infection  at  a  distance,  the  tonsils  and  any  decayed 
teeth  which  may  be  present  probably  serving  as  paths  of  infection.  I  have  seen, 
for  instance,  a  case  of  most  serious  tonsillitis,  where  for  hours  we  stood  ready  to 
make  tracheotomy  for  relief  of  threatened  suffocation,  in  which  extensive  abscesses 
developed  about  one  knee  and  the  lower  part  of  the  other  leg. 

Mumps. 

The  infectious  character  of  this  disease  is  not  questioned  to-day, 
although  not  definitely  established.  Orchitis,  ovaritis,  stomatitis, 
enlargement  of  the  tonsils  and  spleen,  and  albuminuria  are  frequent 
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accompaniments  of  the  disease,  while  articular  and  periarticular  compli- 
cations have  been  noted  by  several  writers.  Bursal  abscesses  and  pyar- 
throses  have  also  been  reported.  In  time  past  these  surgical  complica- 
tions have  been  spoken  of  as  rheumatoid  or  rheumatic,  their  essential 
significance  not  being  recognized  until  comparatively  recently. 

Variola. 

The  writers  of  the  earlier  part  of  this  century  allude  frequently  to 
the  rheumatoid  complications  of  smallpox,  among  which  pyarthrosis 
seemed  perhaps  the  most  common,  as  certainly  the  most  serious.  The 
various  arthropathies  are  the  most  interesting  of  the  surgical  complica- 
tions of  this  disease.  That  joints  become  swollen,  red,  and  painful  is 
not  infrequently  noted,  and  that  one  joint  after  another  is  involved  is 
also  the  usual  programme. 

Some  have  held  that  because  the  periosteum,  and  even  the  endocardium, 
become  inflamed,  this  must  be  a  rheumatism,  but  this  will  not  be  claimed  to-day  in 
the  light  of  our  knowledge  of  the  infectious  diseases.  Necrosis  with  spontaneous 
elimination  of  sequestra  has  also  been  noted.  Trousseau  mentions  that  joint- 
inflammations  following  smallpox  very  easily  take  on  a  purulent  character,  but 
unmistakable  pyaemia  appears  to  be  a  rare  complication.  The  occurrence  of  acute 
abscesses  in  bones  has  also  been  noted.  Considering  the  nature  of  the  pustules 
characteristic  of  variola,  and  their  multiplicity,  it  is  a  source  of  surprise  tnat  sup- 
purative internal  complications  do  not  occur  very  much  oftener  than  appears  to  be 
the  case. 

Cebebbo-spinal  Meninoitis. 

It  is  now  well  established  that  this  disease,  certainly  in  its  epidemic 
form,  is  of  microbic  origin.  This  being  the  case,  we  need  not  be  sur- 
prised to  find  e\4dences  of  secondary  infection,  pro\4ding  only  that 
patients  live  long  enough  to  develop  them.  Too  often  death  occurs 
witli  such  rapidity  that  time  for  secondary  symptoms  is  scarcely  offered. 
Nevertheless,  the  studies  of  such  authors  as  Grisolle,  Laveran,  and 
others  show  that  we  have  occasionally  articular  complications  between 
the  fifth  and  eleventh  days,  should  life  persist  so  long,  and  that  these 
not  infrequently  assume  the  suppurative  type.  The  larger  joints  are 
those  commonly  attacked,  including  probably  those  of  the  vertebral 
column. 

If  suppuration  may  occur  at  all  in  this  disease,  as  is  well  known  it  may,  there 
is  no  reason  why  the  meningeal  cavity  should  not  be  treated  as  is  the  peritoneum 
or  any  other  serous  cavity  when  involved  in  an  acute  pyogenic  infection — i,  e. 
opened  and  drained.  To  W  sure,  this  is  a  more  serious  operation,  because  of  its 
bony  covering,  than  it  is  to  open  most  of  the  other  serous  cavities.  Nevertheless, 
it  is  as  plainly  indicated,  and  success  has  followed  the  procedure  in  a  fair  propor- 
tion of  the  few  instances  in  which  it  has  been  tried.  It  at  least  is  as  promising 
as  non-opcnitive  treatment,  and  often  more  so.  (For  a  further  discussion  of  this 
the  reader  is  referred  to  Chapter  I.,  Volume  II.) 

Infectious  Endocarditis. 

The  individuality  of  this  condition  has  been  recognized  only  within 
tlie  last  thirty  years,  and  accurately  only  within  ten.  That  it  deserves 
the  ehamcterization  of  "  malignant  '^  often  given  to  it  is  well  known.  It 
is,  in  fa(;t,  an  infectious  disease  with  a  special  localization  in  the  heart, 
the  tenn  cardiac  typhmj  given  to  it  by  some,  being  very  expressive. 
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Although  so  apparently  spontaneous,  it  is  itself,  in  fact,  usually  a  sec- 
ondary lesion,  perhaps  sometimes  a  primary  infection.  When  we  con- 
sider the  peculiar  location  of  the  disease,  we  shall  have  no  difficulty  in 
appreciating  the  readiness  with  which  metastatic  complications  may 
arise.  The  arthritic  manifestations,  too,  often  assume  a  pysemic  cha- 
racter, and  even  at  the  beginning  of  the  affisction,  as  Trousseau  pointed 
out,  there  are  frequently  severe  joint-pains.  Abscesses  may  form  very 
rapidly,  while  around  the  joints  there  occurs  oftentimes  diffuse  oedema, 
which  is  simply  another  expression  of  the  intensity  of  the  disturbance. 
The  infectious  character  of  these  complications  should  be  kept  distinct 
from  the  category  of  multiple  hemorrhages  and  articular  effusions  of 
purely  serous  character  which  accompany  the  so-called  non-septic  form 
of  endocarditis — kept  distinct,  at  least,  until  there  is  more  argument  for 
its  infectious  character  than  we  now  have. 

DsNTAii  Caries. 

Nearly  one  hundred  species  of  micro-organisms  from  the  mouth 
have  been  studied  and  identified  by  W.  D.  Miller,  w^ho  has  clearly 
established  that  dental  caries  is  due  to  the  specific  action  of  some  of 
these  parasites,  which,  gaining  entrance  fnto  the  dental  tubules,  deter- 
mine fennentation  and  acid-production,  with  erosion  of  the  dental  struc- 
ture of  the  teeth  and  an  increase  in  softening  and  destruction.  In  this  way 
the  teeth,  as  already  indicated  in  Chapter  III.,  become  wide-ojien  paths 
of  infection  for  germs  which  may  travel  but  a  short  distance,  causing 
only  local  disturtence,  or  which  may  be  carried  to  other  points  about 
the  head,  producing  disturbance  in  the  antrum,  in  the  neighboring  bones, 
in  the  middle  ear,  and  not  infrequently  in  the  brain.  Abscess  in  the 
brain  has  been  distinctly  traced  to  caries  of  the  teeth.  Tubercular  in- 
fection is  also  common  through  this  channel,  and  its  most  common  ex- 
pression is  probably  the  invasion  of  the  cervical  lymphatics,  superficial 
and  deep,  constituting  those  lymphatic  tumors  of  the  neck  formerly 
known  as  scrofulous,  with  their  disastrous  train  of  adhesions,  suppura- 
tion, erosion,  etc. 

Syphilis  and  Gonorrhcea. 

These  are  surgical  affections  whose  secondary  complications  in  the 
way  of  abscesses,  infarcts,  tumors,  etc.  will  be  dealt  with  in  other  parts 
of  this  work.  It  will  simply  be  well  to  group  all  of  these  infections — 
those  just  mentioned — along  with  anthrax,  glanders,  etc.  into  a  class  of 
infections  which  may  be  followed  by  tardy  or  ver\'  late  surgical  sequolsd 
which  may  call  for  more  or  less  radical  operation.  In  the  case  of  gon- 
orrhcea this  is  seen  best,  perhaps,  in  the  so-called  pius-tubes  of  the  female 
pelvis,  which  often  call  for  operations  years  after  the  date  of  the  pri- 
mary invasion. 

The  Puerperal  State. 

This  is  seldom  followed  by  surgical  sequehe,  save  in  the  instance  of 
mechanical  lacerations  demanding  plastic  repair,  or  of  septic  infections, 
which,  when  life  is  saved,  sometimes  lead  to  disastrous,  though  remote. 
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consequences.  Puerperal  septicaemia  is  in  no  respect  different,  patli- 
ologically  speaking,  from  septicaemia  due  to  any  other  presumably  strep- 
tococcus invasion ;  and  the  predilection  which  streptococci  manifest  for 
serous  membranes,  and  especially  joints,  is  well  known.  Consequently, 
after  puerperal  fever  one  may  meet  with  articular  or  periarticular  ab- 
scesses, affections  of  tendon-sheaths,  lymphatics,  etc.,  or  the  complica- 
tion may  assume  a  different  type,  the  veins  and  their  contents  being 
mainly  involved,  with  thrombosis,  infarct,  etc.  for  its  immediate  results. 
The  possible  outcome  of  these  various  lesions  will  be  appreciated  if  one 
simply  reflect  upon  the  known  course  of  the  blood  and  bear  in  mind  the 
facts  stated  in  Chapter  II. 

As  stated  at  the  outset,  it  was  intended  to  make  this  chapter  sug- 
gestive rather  than  complete.  In  summarizing  it  would  be  well,  prob- 
ably, to  say  that  there  is  probably  no  disease  of  known  or  suspected 
germ-origin  which  may  not  be  followed  by  disastrous  or  unexpected 
surgical  complications,  while  even  thase  degenerative  changes  for  which 
as  yet  no  theory  of  parasitism  has  been  invoked  are  followed  by  con- 
ditions, often  painful  in  the  extreme  and  crippling,  which  may  call  for 
most  serious  surgical  measures.  In  other  words,  the  surgical  compUca" 
tions  of  any  so-ccUled  nonsurgical  disease  may  loom  up  at  any  moment 
in  any  case,  and  may  even  tax  to  the  utmost  the  resources  of  a  surgeon,  who 
should  be  promptly  summoned  in  the  unwillingness  of  the  general  practi- 
tionei*  to  act  as  such.  Surgical  sequelae  are  always  unfortunate,  but  are 
always  most  so  when  unfortunate  delay  in  their  recognition  or  in  sum- 
moning si)ecial  help  has  been  permitted  to  occur. 


CHAPTER  XV. 

POISONING  BY  ANIMALS  AND  PLANTS. 

By  Roswell  Park,  M.  D. 


Certain  poisons  or  deleterious  substances  are  introduced  in  various 
ways  into  the  numan  system  from  without,  some  of  which  produce  only 
symptoms  of  moderate  intensity,  while  others  are  quickly  fatal.  Thus, 
it  is  authentically  stated  that  in  India  many  thousands  of  individuals 
lose  their  lives  every  year  as  the  result  of  the  bites  of  poisonous  snakes. 
Nothing  approaching  such  injuries  in  frequency  or  intensity  can  be  found 
in  any  other  part  of  the  world.  Animal  poisons  may  be  introduced  by 
animals  of  many  species.  The  poison  of  hydrophobia  has  been  already 
sufficiently  described.  The  bites  of  the  mammalia  may  be  serious  and 
may  be  followed  by  septic  symptoms,  but  they  are  not  regarded  as  due  to 
any  special  toxine  secreted  by  the  animal.  A  number  of  reptiles,  how- 
ever, possess  special  poison-elands  which,  for  the  most  part,  are  con- 
nected with  a  tooth  on  either  side  of  the  upper  jaw  which  is  canal- 
iculated  and  serves  as  a  duct  through  which  the  poison  is  injected  when 
the  animal  inflicts  its  bite. 

The  principal  poisonous  serpents  in  North  America  are  the  rattlesnakes — of 
which  there  are  several  species,  usually  placed  at  eighteen — the  copperheads^  the 
moccasins  and  the  vipers.  Some  of  these  have  movable  poison-fangs,  some  fixed. 
In  other  parts  of  the  world  others  equally  or  even  more  poisonous  are  known. 

The  poison-gland  is  analogous  to  the  parotid  in  location  and  structure.  The 
duct  which  runs  through  it  is  so  dilated  as  to  contain  a  small  amount  of  the  pecu- 
liar poison.  The  amount  of  poison  contained  in  these  reservoirs  varies  from  eight 
to  twelve  minims,  and  is  secreted  somewhat  slowly.  It  seems  to  be,  in  some  cases 
at  least,  a  glucoside;  in  others,  a  toxalbumen.  It  is  capable  of  being  preserved 
either  dry  or  in  alcohol  or  glycerin.  The  active  poisonous  principle  seems  to  per- 
tain to  a  globulin  or  to  a  peptone.  Almost  all  of  these  venoms  are  innocuous  if 
swallowed,  and  like  septic  infections  seem  inoculable  only  through  the  tissues  and 
the  circulating  fluids.  According  to  Mitchell,  the  venom  oif  the  rattlesnake 
renders  the  blood  incoagulable,  paralyzes  the  walls  of  the  capillaries,  and  facili- 
tates escape  of  leucocytes  into  the  tissues,  thus  making  actual  hemorrhagic  swelling 
occur  easily ;  while  the  red  corpuscles  rapidly  lose  shape  and  fuse  together  into 
irregular  masses  and  their  haemoglobin  is  dissolved  or  disappears.  This  poison 
seems  to  paralyze  both  the  respiratory  centre  and  the  heart.  Cobra-poison,  not 
containing  globulin,  at  least  to  such  extent,  does  not  produce  the  rapid  changes  of 
rattlesnake  poison. 

Symptoms. — A  snake-bite  is  like  a  hypodermic  injection  of  a  deadly 
poison,  and  symptoms  set  in  usually  very  promptly.  These  are  both 
local  and  general.  There  is  more  or  less  local  pain,  with  swelling  and 
discoloration,  these  being  due  to  effusion  of  hloml.  They  increase  in 
intensity,  and  are  followed  by  vesication  and  necrosis  of  tissues — /.  e. 
gangrene — if  the  patient  survive  long   enough.     Constitutional  symj>- 
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toms  are  not  long  delayed,  and  are  characterized  by  severe  prostration, 
including  cold,  clammy  sweat,  feeble  and  rapid  pulse,  irregular  respira- 
tion, etc.  When  patients  die,  they  die  usually  in  collapse.  The  patho- 
logical changes  are  not  sufficiently  well  marked  or  characteristic  to 
detain  us  here. 

Treatment. — Treatment  of  snake-bite  must  be  most  prompt  if  it  is 
to  be  successful.  It  should  consist  of  the  promptest  possible  incision 
and  drainage  of  blood  from  the  part,  with  application  of  a  tight  ligature 
or  tourniquet  above  the  bite,  in  order  to  prevent  diffusion  into  the  rest 
of  the  body  by  means  of  the  returning  blood  and  lymph.  Bleeding 
should  be  facilitated  by  cups  or  by  sucking  of  the  wound.  If  there  be 
any  known  antidote  to  snake-poison,  it  consists  of  potassium  perman- 
ganate or  calcium  hypochlorite  (chloride  of  lime),  which  may  be  applied 
locally  in  solutions,  the  former  strong  enough  to  have  a  very  marked 
color  and  capable  of  producing  local  irritation  (1  per  cent.).  Along 
with  these  local  measures,  constitutional  stimulation  should  be  most 
active  by  means  of  both  volatile  and  other  stimulants.  There  is  a 
popular  fallacy  in  favor  of  inducing  alcoholic  intoxication.  To  do 
this  is  undoubtedly  a  mistake.  Nevertheless,  alcohol  may  be  given 
freely,  dosage  being  limited  not  by  amount,  but  by  effixjt.  Strychnia, 
digitalis,  atropia,  etc.  will  often  prove  serviceable.  The  tourniquet 
should  be  after  two  or  three  hours  very  gradually  released,  while  one 
should  be  ready  to  antidote  the  poison  which  may  thus  enter  the  system 
with  the  necessary  doses  of  stimulants  above  mentioned.  Even  so  much 
strychnia  as  half  a  grain  may  be  administered  in  divided  doses  with 
happy  eiFect,  it  being  apparently,  in  large  measure,  a  true  antidote  to  the 
snake-venom.  There  is  much  reason  from  recent  experimentation  to 
expect  benefit  from  a  serum-therapy — /.  e.  by  injection  of  serum  from 
immunized  animals  who  have  been  fortified  by  increasing  doses  of  the 
snake-poison.  In  this  country  such  treatment,  however,  will  be  called 
for  so  seldom  that  there  is  not  the  hopeful  outlook  for  the  senim-therapy 
of  snake-bite  that  there  is  in  India. 

A  large  lizard  found  in  the  southwestern  part  of  this  country  and  in 
Northern  Mexico,  known  as  the  GUla  monster  (Helodenna  tfus/^ecium), 
is  generally  credited  with  being  a  poisonous  animal.  The  probability 
is  mat  the  bite  is  fatal  to  some  of  tne  lower  animals  and  may  produce 
more  or  less  serious  disturbance  in  man.  Nevertheless,  there  is  little 
real  evidence  that  this  is  to  be  considered  in  the  same  catcgorj'  with  the 
venomous  scrj)ents  above  mentioned. 

Certain  sj)ecies  of  spiders  are  venomous,  the  tarantula  being  the 
best  known.  Certain  scorpions  also  inflict  poisonous  stings,  and  centi- 
pedes and  other  animals  occasion  at  least  serious  local  disturbance  by 
bites  or  stings.  These  insects  and  animals  seldom  attack  unless  irritated 
X)r  disturbed.  Tarantula-bites  are  occasionally  inflicted  in  the  Northern 
States  by  spiders  which  have  concealed  themselves  in  shipments  of  fruit, 
bunches  of  bananas  being  especially  likely  to  be  their  hiding-places. 
The  injuries  inflicted  by  tnese  animal  organisms  cause  local  pain,  con- 
siderable swelling,  with  remote  effects  on  the  nervous  system,  prostra- 
tion, restlessness,  etc.  They  are  seldom  fatal,  but  may  cause  exceeding 
great  annoyance  and  even  serious  disturbance.  These  cases  are  to  be 
treated  in  the  same  way  as  bites  of  i)oisonous  serpents,  adapting  the 
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measures  and  the  energy  of  the  treatment  to  the  severity  of  the  symp- 
toms. 

"Wasps,  hornets,  and  bees  are  capable  of  inflicting  severe  stings, 
while  smaller  and  more  domestic  insects,  like  mosquitoes,  bedbugs,  etc., 
inflict  minute  injuries,  which,  nevertheless,  sometimes  occasion  excessive 
annoyance.  Their  sting  is  followed  by  pain,  burning  sensation,  some- 
times intense  itching,  and  more  or  less  swelling.  Enough  poison  is 
deposited  to  produce  local  vasomotor  paralysis,  as  tlie  result  of  which 
wheals  resembling  those  of  urticaria,  or  more  extensive  swellings,  quickly 
result.  If  the  sting  of  an  insect  has  been  broken  off  in  ridding  one's 
self  of  it,  it  may  remain  and  intensify  the  disturbance.  Two  or  three 
injuries  of  this  kind  create  at  most  local  disturbance,  but  there  are 
numerous  instances  on  record  where  men  and  animals  have  been  stung 
to  death  when  attacked  by  swarms  of  these  little  enemies  of  our  race, 
death  apparently  being  due  to  intensification  of  effect  owing  to  increased 
dosage  of  poison.  If  a  sting  occur  upon  loose  tissues,  like  the  eyelid,  or 
upon  the  tongue  or  lips,  swelling  and  suffering  may  be  extreme.  If 
symptoms  of  depression  present,  they  must  be  combated  by  stimulants, 
diffusible  or  other,  and  by  hypodermic  medication  pro  re  nata.  Local 
discomfort  may  be  alleviated  by  ice,  by  menthol,  by  chloral-camphor,  etc.* 

The  €UTOw-poison  of  various  Indian  and  savage  tribes  is  a  compo- 
sition of  very  variable  and  usually  unknown  nature.  It  is  compounded, 
for  the  most  part,  from  vegetable  substances,  and,  if  one  may  judge  from 
the  specimens  of  curare  sold  by  importing  houses,  their  strength  must 
be  most  unreliable. 

While  some  of  these  preparations  are  made  by  the  natives  from  species  of 
Strychnos  growing  in  the  northern  part  of  South  America,  this  tree  certainly  is 
not  in  universal  use  for  this  purpose :  in  the  East  Indies  they  are  made  from  a 
species  of  Upas  (the  deadly  Upas  of  song  and  story).  Some  of  the  poisoned  arrows 
of  certain  tribes  are  dipped  m  putrefying  blood.  A  wound  made  by  these  is  not 
necessarily  promptly  fatal,  but  would  tend  to  kill  by  setting  up  septic  disturbance. 
The  vegetaole  poisons  have,  for  the  most  part,  the  property  ol^  paralyzing  the 
motor  nerves  and  the  circulation,  to  such  an  extent  even  that  death  may  occur 
within  a  few  moments  after  injury.  All  of  these  poisons  are  innocuous  when 
swallowed,  and  game  killed  by  their  agency  may  be  eaten  with  impunity.  Arrow- 
poison  of  the  vegetable  variety  which  is  not  fatal  within  a  few  hours  may  be 
recovered  from  if  only  stimulation  be  vigorous  enough.  Artificial  respiration  is  a 
factor  of  very  great  importance  in  keeping  such  patients  alive. 

Many  of  the  lower  forms  of  m/irine  animuls  are  capable  of  inflicting 
stings  by  their  rays,  or  minute  injuries  in  other  ways,  which  give  rise  to 
great  temporary  annoyance.  The  siinying  netffc,  etc.  are  instances  of 
this  kind.  The  lesions  prcxluced  in  this  way  |)artake  of  the  nature  of 
a  more  or  less  acute  dermatitis. 

In  the  vegetable  kingdom  there  is  one  sj)ecies  of  plant  which  is 
c*apable  in  certain  instances  of  protlucin^  the  most  intense  dermatitis. 
I  refer  here  to  the  so-called  poison-ivy  [Rhm  to.ricoflcncfron,  etc.).  Not 
all  individuals  are  susceptible  to  this  poison — least  so  those  of  thick 
skin  and  dark  hair.  It  is  rather  those  of  blond  type  and  thin  skin  who 
seem  most  liable  to  its  irritation. 

^  Oil  of  lavender  is  a  pleasant  means  of  local  protection  against  mosquitoes,  etc.  Oil 
of  tar  is  also  in  common  use.  A  mixture  of  tHpial  part.s  of  camphor  and  I'hloral,  with 
menthol  dissolved  in  the  mixture  (camphor  and  chloral  when  mixed  without  other 
ingredients  quickly  form  a  dense  fluid  like  glycerin),  gives  great  local  relief  from  the 
itching  and  pain  of  insect-bites. 
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The  active  agent  is  toxicodendric  acidf  and  it  is  capable  of  setting  up  the  most 
intense  irritation  of  the  eczematous  tvpe,  with  a  large  amount  of  hypersemia  and 
oedema,  especially  of  soft  tissues.  Thus,  when  the  face  is  involvea  the  eyelids 
become  so  puffed  as  to  make  it  almost  impossible  to  separate  them  for  purposes 
of  vision.  Ivy-poisoning  comes  practically  always  from  contact  with  the  plant, 
which  grows  in  various  parts  of  the  country,  and  with  which  one  may  come 
in  contact  in  most  unexpected  places.  Symptoms  supervene  usually  within 
twenty-four  hours,  probably  much  less,  and  in  well-marked  cases  do  not  subttide 
for  three  or  four  days.  The  itching  is  almost  intolerable,  and  is  best  combated  bjr 
strong  alkaline  solutions  or  brine.  A  very  dilute  bromine  solution  is  also  of  veiy 
great  Denefit,  but  is  not  always  ready  at  hand  in  instances  of  ivy-poisoning  in  the 
woods.    Salt  and  soda,  however,  are  nearly  always  at  hand,  ana  can  be  used  with 

treat  relief  in  pretty  strong  solutions.    Vigorous  catharsis  will  also  help,  and 
ypodermic  injections  may  be  necessary  for  uie  enioyment  of  sleep. 

Certain  other  species  of  sumach  will  also  produce  similar  symptoms,  usually 
less  severe,  in  a  comparatively  small  proportion  of  susceptible  individuals.  This 
is  true  in  milder  degree  of  certain  species  of  the  genus  Cypripedium. 


CHAPTER  XVI. 

ACUTE  INTOXICATIONS,  INCLUDING  DELIRIUM  TREMENS. 

By  Roswell  Park,  M.  D. 


Delirium  tremens  as  an  expression  of  acute  or  subacute  alcoholic 
jx)isoning  is  in  no  essential  degree  a  surgical  condition.  Nevertlieless, 
it  so  notably  and  often  so  disastrously  complicates  surgical  cases  that  it 
is  necessary  to  take  it  into  account  in  this  place.  This  form  of  toxic 
delirium  may  occur  while  the  individual  is  still  drinking  hard,  or  not 
until  several  days  have  elapsed  after  active  drinking  has  ceased.  It  is 
precipitated  in  many  cases,  where  otherwise  it  would  simply  remain 
imminent,  by  surgical  injuries  and  operations.  In  an  individual  in  whom 
it  is  feared,  we  should  become  apprehensive  in  proportion  as  the  muscu- 
lar system  becomes  unsteady  and  tremulous,  the  mind  disturbed,  and 
the  individual  sleepless.  It  comes  on  usually  with  anxiety  of  counte- 
nance, with  more  or  less  hallucination,  which  is  often  of  a  frightful 
nature,  with  fright  at  trifling  incidents,  with  restlessness,  and  with  curi- 
ous perversions  of  sensation,  the  patient  hearing  imaginary  noises,  see- 
ing visions  of  everything  that  is  disagreeable,  and  tortured  by  sensa- 
tions of  insects,  reptiles,  etc.  upon  his  person.  Insomnia  deepens  per- 
haps into  absolute  terror,  and  there  is  refusal  to  take  food.  Patients 
become  rapidly  reduced  in  strength,  and  are  absolutely  irresponsible  for 
their  actions,  with  respiration  irregular,  surface  bathed  in  perspiration, 
urine  scanty,  bowels  sluggish,  tongue  tremulous  and  furred,  and  often 
such  disturbance  of  the  stomach  that  there  is  rejection  of  all  kinds  of 
fo(xl.  Should  the  case  go  on  from  bad  to  worse,  j)rostration  increases, 
tormenting  hallucinations  may  increase,  the  patient  remains  either 
furious  or  stupid,  agitation  and  muscular  tremor  are  constant,  the  urine 
])ec()nies  nearly  completely  suppressed,  and  death,  perhaps  preceded  by 
convulsions,  finally  terminates  the  case.  Should  the  case  not  prove  so 
serious,  there  is  usually  abatement  of  illusions  and  hallucinations ;  the 
patient  begins  to  sleep  restfully,  although  perhaps  only  for  a  short  time  ; 
gastric  irritability  subsides;  nutrition  is  resumed  ;  pulse  and  respiraticm 
become  more  regular ;  reason  returns  to  the  disturbed  mind ;  and  ame- 
lioration follows  in  every  respect. 

Patients  in  a  well-marked  condition  of  delirium  tremens  become 
often  so  uncontrollable  and  so  lost  to  sensation  of  pain  that  it  may  be 
practically  impossible  to  enforce  the  physiological  rest  which  their  sur- 
gical condition  demands.  The  restraining  sheet  will  answer  for  general 
purj)oses,  but  the  strait-jacket,  and  even  the  most  carefully  applied 
plaster  sphnt  or  mechanical  restraint,  will  not  always  he  sufficient  to 
carry  out  the  indication.     Ingenuity  may  be  taxed  beyond  its  limit  to 
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enforce  the  needed   rest,  for  patients  will  tear  off  bandages  and  injure 
themselves  in  various  ways. 

Treatment. — The  local  indications,  as  just  expressed,  are  in  the 
direction  of  physiological  rest  if  it  can  possibly  be  enforced.  Constitu- 
tionally,  the  indications  are  in  two  directions :  First,  to  keep  up  nutrition 
and  excretion;  secondly,  to  properly  medicate.  Nutrition  is  difficult 
unless  excretion  be  maintained.  Hot-air  baths,  laxative  enema ta,  pref- 
erably of  cold  water,  when  necessar}',  and  administration  of  a  fluid  and 
easily  assimilable  diet  are  measures  of  the  utmost  importance.  Should 
the  case  present  features  of  an  acute  alcoholic  gastritis,  stomach-feeding 
may  be  altogether  abandoned  and  the  rectum  utilized  for  this  purpose. 
Medication  must  consist  mostly  of  stimulants,  with  such  sedatives,  laxa- 
tives, diuretics,  etc.  as  may  be  necessary.  Whatever  may  be  the  general 
wisdom  of  the  course,  it  is  probable  that  in  surgical  cases  it  is  not  wise 
to  abruptly  deprive  these  patients  of  the  alcohol  which  they  have  so 
abused.  Consequently,  it  is  well  in  many  instances  to  continue  a  mild 
degree  of  alcoholic  stimulation,  at  least  for  a  time,  letting  them  down, 
as  it  were,  by  the  easiest  possible  stages.  Two  stimulants  rank  higher 
than  all  others  put  together  as  substitutes  for  alcohol,  and  in  some 
degree  antidotes  to  its  effect.  These  are  strychnia  and  digitalis.  The 
former  should  be  given  preferably  subcutaneously ;  the  latter  by  the 
stomach  if  tolerated ;  otherwise,  by  the  rectum  or  beneath  the  skin. 
My  own  preference  for  the  use  of  digitalis  is  in  the  direction  of  large 
and  few  doses.  I  have  not  hesitated  in  many  instances  to  give  15  c.c. 
of  ordinarj'  tincture,  repeated  once  or  twice  at  intervals  of  a  few  hours, 
and  then  to  discontinue  it.  The  effect  is  both  to  brace  up  the  heart  and 
to  equalize  the  circulation,  w^hile  at  the  same  time  it  acts  as  a  most 
efficient  diuretic ;  and  I  never  have  had  occasion  to  regret  such  doses ; 
on  the  other  hand,  I  have  often  seen  them  do  great  good. 

Of  the  sedatives,  bromides,  chloral,  and  remedies  of  that  class  are  those  most 
often  resorted  to,  and  must  be  given  in  doses  sufficient  to  meet  the  indication.  One 
should  remember,  however,  that  they  are  all  more  or  less  depressant,  and  that 
stimulation  by  strychnia,  etc.  is  necessary  even  while  they  are  being  admin istered^ 
in  spite  of  the  apparent  physiological  antagonism  between  them.  Occasionally 
nothing  wiU'take  tne  place  of  opium,  best  given  in  the  shape  of  morphia  intro- 
duced beneath  the  skin.  Whatever  may  be  one's  tastes  or  preferences  for  drugs 
under  ordinary  circumstances,  he  can  but  feel  that  in  serious  surgical  ca.ses  com- 
plicated by  delirium  tremens  the  first  indication  is  toward  the  surgical  lesion,  and 
preferences,  past  methods,  etc.  must  all  be  secondary  to  enforcing  such  quietude 
as  shall  permit  repair  of  injury.  The  first  indication,  then,  in  most  of  these 
instances  is  in  the  direction  of  ensuring  rest  and  sleep,  even  at  the  expense  of 
inconvenience  or  misfortune  in  other  directions.  I  write  this  with  a  full  realizing 
sense  of  its  significance,  yet  with  positive  conviction  as  to  its  truth. 

Entirely  distinct  from  the  forms  of  poisoning  and  of  toxaemia  already 
considered,  and  yet  sufficiently  allied  to  the  caption  of  this  chapter  to 
recjuire  mention  here,  are  certain  other  forms  of  toxsemia  whose  brief 
consideration  is  indisi)ensable  at  this  time  and  place.  Of  these  I  will 
first  sj)eak  of — 

Traumatic  or  Post-operative  Mania. 

This  it  would  be  difficult  to  distinguish  from  a  form  of  mania  uni- 
versally recognized  and  known  as  puerperal  mayiia,  the  two  conditions 
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being,  I  take  it,  essentially  similar.  Regarding  these  cases  from  a 
surgeon^s  standpoint,  and  carefully  avoiding  any  attempt  at  minute 
explanation  of  the  phenomena,  I  would  only  say  that  such  cases  are 
met  with  in  the  practice  of  operating  surgeons,  as  in  the  experience  of 
obstetricians,  presenting  themselves  either  as  mild  forms  of  harmless 
mental  aberration,  or  assuming  almost  any  of  the  types  of  insanity  as 
made  out  and  classified  by  experts  in  that  subject.  From  the  mildest 
mental  alienation,  then,  up  to  furious  and  even  homicidal  or  suicidal 
mania,  one  may  meet  with  all  degrees  of  departure  from  the  normal 
standard. 

I  think  it  is  generally  conceded  that  these  cases  are  to  be  viewed  as  indicating 
a  toxaemic  condition  whose  special  manifestations  concern  the  brain  and  mental 
activities  of  the  patient.  Tney  are  of  vital  importance  to  the  surgeon,  however, 
because  sometimes  in  these  conditions  his  most  earnest  and  intelligent  efforts  are 
interrupted  or  rendered  futile  by  the  still  greater  emergency  which  may  exist 
of  controlling  a  patient  and  keeping  him  even  from  committing  suicide. 
Undoubtedly,  in  some  cases  these  toxic  conditions  are  due  to  drugs  which  have 
been  used,  among  which  iodoform  is  best  known  to  produce  such  effects.  The  alco- 
holic forms  have  already  been  spoken  of  under  Delirium  Tremens,  while  yet  other 
disturbed  mental  conditions  are  the  immediate  or  remote  consequence  of  adminis- 
tration of  such  drugs  as  chloral,  opium j  etc.  Nevertheless,  the  fact  remains  that 
in  certain  instances  the  symptoms  cannot  be  referred  to  any  drug  save  possibly 
the  aruBsthetic  which  may  have  been  administered  for  the  performance  of  a  severe 
operation.  In  my  own  experience,  leaving  out  of  consideration  patients  who  were 
more  or  less  addicted  to  alcohol,  I  have  seen  traumatic  mania  in  more  or  less 
mild  form  more  often  in  women  after  breast-am pututions  than  in  any  other  class 
of  cases.  Usually  here  it  has  assumed  a  melancholic  type,  and  has  called  for  little 
or  no  attempt  at  repression  or  restraint.  I  have  been  led  to  regard  these  cases, 
when  not  due  to  drugs,  as  apparently  due  to  interference  with  the  natural  metab- 
olism of  the  tissues  of  the  boay,  probably  because  of  interference  with  excretion  ; 
and  I  have  noted  that  these  cases  occur  most  often  in  individuals  whose  excretion 
is  habitually  poor.  This  should  be  regarded  as  another  reason  for  careful  prepara- 
tion of  patients  by  the  means  already  considered  in  Chapter  VI.,  on  Auto-infec- 
tions. But  when  a  patient  shortly  after  a  severe  operation  develops  a  mania  of 
this  form  and  becomes  violent  or  intractable,  then  almost  every  other  considera- 
tion must  yield  to  the  necessity  for  restraint  and,  so  far  as  may  be,  ensuring 
physiological  rest,  for  which  purpose  I  hold  it  wise  and  life-saving  to  subordinate 
every  other  consideration  save  nutrition  and  excretion  to  this  j)urpose,  and  to 
give  whatever  strong  anodyne  or  hypnotic  may  be  called  for,  in  order  to  achieve 
this  primary  purpose.  It  is  often  found,  however,  that  a  vigorous  purgative  or  a 
series  of  hot-air  oaths,  or  other  means  by  which  elimination  is  furthered,  will  give 
a  better  ultimate  soothing  effect  than  will  any  of  the  "  drugs  which  enslave." 

With  little  children  who  become  more  or  less  delirious,  especially  during  sleep, 
after  even  trifling  accidents,  a  mild  manifestation  of  this  condition  need  excite 
but  little  surprise.  It  is  rather  with  adults  in  the  later  decades  of  life,  with  more 
or  less  sclerosed  arteries  and  faulty  excretion,  that  one  feels  most  apprehension ; 
and  some  of  these  cases  are  those  which  call  even  for  stimulants  rather  than  for 
sedatives.  No  succinct  directions  can  be  given  which  shall  be  universally 
applicable,  but  every  such  case  must  be  treated  upon  its  merits. 

Toxic  Antiseptics. 

As  stated  above,  it  is  generally  recognized  that  in  ))eople  perhaps  of 
peculiar  idiosyncrasies  the  administration  of  certain  drugs  ordinarily 
considered  harmless  is  followed  hv  more  or  less  toxic  symptoms. 
Obviously,  if  this  were  universally  the  case,  or  even  in  the  majority  of 
instances,  the  use  of  these  drugs  would  speedily  be  abandoned.  As  it 
is,   it  is  well  to  at   least   have   in   mind   the  consequences  which  are 
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occasionally  known  to  ensue,  and  perhaps  to  weigh  in  every  case  the 
chances  as  to  whether  it  be  worth  while  to  use  a  given  substance  of 
known  occasional  toxic  power  as  against  another  which  is  not  known  to 
possess  it. 

Of  the  less  active  antiseptic  agents,  there  is,  for  example,  boric  acid, 
ordinarily  considered  absolutely  innocuous,  yet  which  is  known  rarely 
to  cause  intestinal  disturbance,  while  in  at  least  one  instance  serious 
toxic  effects  followed  its  use.  NaphthaJin  also,  ordinarily  considered 
as  harmless,  will  sometimes  produce  vertigo  or  vasomotor  symptoms, 
especially  when  administered  internally.  So  many  of  the  antiseptic 
materials  used  are  more  or  less  irritating  to  the  skin  that  such  local  ex- 
pressions as  eczema,  etc.  provoke  very  little  comment  except  on  the  part 
of  the  patients,  whose  comfort  is  sometimes  temporarily  very  much  dis- 
turbed by  their  action.  Yet,  inasmuch  as  it  is  the  |>atient8'  welfare  which 
we  ordinarily  seek,  we  must  remember  that  the  drug-eczema  produced 
by  corrosive  sublimate,  much  more  rarely  by  other  antiseptics,  which 
may  so  disturb  a  patient  as  to  prevent  sleep  and  make  him  irritable 
and  particularly  restless,  is  undoing  very  much  of  the  good  which  we 
have  sought  to  do  him,  because  it  is  interfering  with  one  of  the  first 
essentials  of  ideal  wound-healing — /.  e,  physiological  rest. 

Iodine,  by  itself  or  in  certain  combinations,  is  a  drug  whose  activity 
should  never  be  forgotten.  Applied  upon  the  surface,  it  ordinarily  tans 
the  skin,  and,  aside  from  being  objectionable,  does  no  good.  Injected 
in  solutions  of  varj'ing  strength,  as  it  has  been  in  times  past  more  than 
at  present,  into  serous  cavities  (for  example,  hydroceles,  etc.),  it 
occasionally  gives  rise  to  symptoms  which  may  even  be  alarming. 
Fatal  poisoning  following  its  injection  into  an  ovarian  cyst  has  been 
reported,  and  I  have  seen  alarming  symptoms  produced  by  injection  of 
the  onlinar}'  solution  into  a  hydixxjele  sac.  Much  of  the  virtue  or- 
dinarily ascribed  to  iodoform  is  supposititiously  credited  to  the  libera- 
tion of  free  iodine  by  its  decomj>osition.  Whether  or  not  this  be  true, 
it  is  certain  that  iodoform  is  one  of  the  most  frequently  toxic  of  the 
antiseptic  agents  in  ordinary  use.  In  mild  cases  it  pro<luces  headache, 
restlessness,  wakefulness,  and  often  a  distinct  taste  of  iodoform  in  the 
mouth.  In  more  pronounced  degrees  of  poisoning  there  is  fever,  with 
often  mental  derangement  which  may  amount  to  delirium  or  even  to 
acute  mania,  and  may  cause  well-founded  suspicion  of  meningitis. 
Death  has  repeatedly  occurred,  from  syncope  or  in  coma,  after  its  use. 

Carbolic  acid  produces  unpleasant  effects,  both  upon  jxitient  and 
ojX'rator,  or  with  whomsoever  it  may  come  in  contact.  Aside  from 
its  l(x»al  effect  upon  the  skin,  which  is  most  unpleasant,  but  which 
usually  j>asses  away  within  a  few  hours,  it  seems  to  affect  esi)ecially  the 
kidneys,  causing  often  temporary'  albuminuria  with  discolored  urine, 
deranged  secretion,  and  sometimes  much  more  acute  forms  of  disturl>- 
ance,  similar  to  those  met  with  after  its  internal  use.  Carbolic  poison- 
ing was  met  with  most  frequently  during  the  era  when  Lister's  original 
directions  were  scrupulously  followed,  and  at  a  time  before  we  learntKl 
that  it  is  much  better  to  remove  dirt  than  to  try  to  antagonize  its  action. 
Certain  eminent  operating  surgeons  were  even  comjx»lled  to  discontinue 
its  use  because  of  its  unpleasant  effect  upon  themselves  as  well  as  upon 
their  patients. 
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Finally,  of  all  the  powerful  antiseptic  agents  in  common  use,  the 
most  active  are  the  soluble  preparations  of  mercury,  ordinarily  corro- 
sive sublimate,  in  solutions  of  varying  strength,  which  are  used  for 
irrigation,  douching,  etc.  and  for  preparation  of  dressings.  Aside  from 
an  intense  and  even  serious  eczema  which  may  follow  its  local  use,  one 
may  meet  with  any  or  all  of  the  expressions  of  mercurial  poisoning 
after  using  it,  particularly  on  certain  individuals  of  peculiar  suscepti- 
bility to  this  drug.  Salivation,  intestinal  irritation,  and  all  other  well- 
known  phenomena  of  mercurial  poisoning  have  been  occasionally  pro- 
duced, with  the  result  that  the  solutions  and  preparations  of  corrosive 
sublimate  now  used  are  much  weaker  than  those  which  were  used  at 
first,  and  that  in  many  instances  where  it  is  desired  to  avail  one's  self 
of  its  proi)erties  we  at  the  same  time  protect  the  area  involved  against 
toxic  activities  by  dusting  with  some  standard  sterilized  powder  or  by 
anointing  it  with  some  sterilized  ointment  which  shall  protect  the  skin, 
while  at  the  same  time  permitting  the  dressings  to  be  applied  where 
they  may  best  absorb  wound-discharges. 


PART  III. 

IGICAL  PRINCIPLES  AND  METHODS  AND 
MINOR  PROCEDURES. 


CHAPTER  XVII. 

CX>NTROL  OF  HEMORRHAGE;    ABSTRACTION  OF  BLOOB; 
PARACENTEHLS ;    COUNTEIVIRRITATION. 

Bv  John  Pabmenter,  M.  D. 


OONTROL  OF  HeMOBBHAOE. 

The  iiiethoik  of  controlling  hemorrhage  are  many,  and  vaiy 
M?<?onling  tti  the  natiirt*  of  the  heiiiorrhagf,  the  mtuation  of  the  vessels 
<>c>tjwnietl,  ete.  The  8iihjeet  will  Ik*  ronsiilerecl  in  a  general  wiLse  only 
in  rliis  plaee.  We  may  <liv[tle  our  ineasurey  fur  the  eni)tr4)l  of  hem- 
<^i"Hijip?  into  TemiKinu'V  and  Permanent. 

1,  Temporary  Measiu'ee, — Aniin*^  the  r4'eognized  tenii>i>niry  exjK?- 
^ut'uts  are  (r/)  Dhjiial  t^otuprrsi-iloft^  nhieh  implies  the  use  of  the  iinger  or 
ihiiriili  applied  over  the  hleeding  point  or  over  the  vessel  at  some  aeees- 
*ible  place  in  it^  eontinnity,  Tht*  amonnt  of  force  re(|nire<l  for  all 
Vessels,  provided  they  are  sitnated  Kuperfieially,  i.s  surprisingly  little. 
(Mare  iurce  is  recjnired  for  arteries  tlian  veins,  of  eonrse,  antl  also 
whtre  a  large  ninsele-envering  exists  without  underlying  lione  against 
which  to  press  the  vesseh)     When  the  vessels  lie  deeply,  however,  this 

Fig-  n. 


HurmoietaUc  forceps. 


'^diod  IS  too  tiring  and  inexact  to  be  de|>endcd  upon.  Furthermore, 
«*tigH!(>ntiuued  pressure  niny  endanger  the  vitality  of  tlie  adjacent  tis- 
BUea.    This  danger  and  that  of  tlie  eon  version  of  an  open  into  a  con- 
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cealed  heraorrha|3^  constitute  two  sequelae  resulting  fjroni  iBJudirio 
pressure  which  sfiould  always  be  avcmlwL 

(&)  H(€NiOHfalic  Ftf{'cepff,^These  sc^rve  a  tlouble   use — ^to  crush  the 
ves4*el  (in  cBse  of  arteries)  and  to  clifiereutiate  it  from  the  adjacent  ti.^ 

sues  i*rif>r  to  tfirsion  or  tlie  application  of  a  ligature.  It  has  bluntly 
si^rrated  ends  wliieh  easily  ralch  and  cni.^h  the  vesst^l.  Forct^ps  are  of 
variuus  forms  and  sizes.  For  bniin  anil  intestinal  work  the  lueniostatie 
u^^d  in  Johns  IlMpkins  Hospital  and  shown  in  Fig,  70  is  esj^ecially 
useful  lit'cause  of  its  delicate  but  linn  emls.  For  small  aiieries  fi>rce|fcs 
usually  elfW't  pennanent  elosuix'  after  a  iew  minutes'  application.  Even 
the  largest  vessels  may  be  closed  if  the  pressure  continues  suftieiently 
long.  In  using  hfemosUitic  forceps  great  care  should  be  enqiloycil  nut 
to  include  any  tissue  cxeeptiug  the  vessel  itstOf  Li>c;d  necrosis  is  oi'k'ii 
caused  by  the  too  proli»ngtMl  application  lo  too  much  tissue,  and  d(Hibt- 
less  frequently  leasts  iudirectly,  if  not  diiv<^tly,  to  supjiunition  in  oHkt- 
^vise  aseptic  wounds.  In  remiiviug  the  forceps  it  shoidd  not  Ik?  made  tn 
dnig  upon  the  vessid,  anri  should  W*  slowly  removed  in  order  not  to  dis- 
turf*  the  clot  alrea*Iy  formed. 

{r)  7\HirttitpfffH,^iW  these  tlie  conunonest,  clieajx*st,  and  most  gt^n- 
emlly   useful  is  the   Esnurrch   touruitpiet,  which    is  a  piece  of  j-iiich 
Pj^  gg  rulibcr  tuljing  about  IJ  to  2  feet  long, 

witli  a  lio«>k  at  each  end.  A  sim- 
ple rubl>er  l)audage  rIm'S  erjually  well 
Wliere  neither  is  olitaiualde  a  haiitb 
kerchief  may  be  bound  around  the 
^  part  and  tightly  twisted  with  any  kind 
I  of  stick  {eiim*,  umlirella,  etc.).  As  a 
means  of  ccmtn tiling  hemorrhage  ti»nr- 
niijUrts  I josscss  certain  elements  of  dan- 
ger. If  a|)plicd  too  lf>ng,  at  iuju<licious 
|jilaces,  such  results  as  purafifftifi  of  im~ 
ptu'htnt  licnt'.'f,  sloughing,  great  oozing 
of  serum  from  the  wound,  and  mncii 
afler-jiaiu  may  result.  They  are  then*- 
i'orc  to  Ik*  used  with  caution,  and  dis- 
X    ^  penscci  with  as  s<Km  as  the  vessel  can 

1    "^  be  isi>latcd  and  ch>sed, 

(//)     FoiT€fl    Fkxioih — In    suitable 
..:...-.  - 1  ml  of     ea  ses  |i  rcss  u  re  ea  n  l  *e  m  ai le  I  n'  pu  1 1 1  ng 
a  joint,  such  as  the  kuee  or  elbow,  in 
a  position  of  forcefl  flexion  with  immobilization,  as  sht»wn  in  Fig.  80* 

II.  Permanent  Measures,— (/f)  Lhjafimf. — ^This  is *1  one  by  tvingthe 
vessel  with  some  firm  of  ligatuiv  (catgut,  silk,  kangaroo-tendon,  etc.), 
The  ligature  may  be  applied  at  the  o}>t*n  end  of  a  vcsstd  or  in  its  con- 
tinuity. Applied  with  lurMk'rate  force,  the  midtlle  and  inner  emits  are 
cut  through  and  (uirl  up,  althoiiglj  this  is  not  necessary  tor  the  oblitera- 
tion of  the  vesseb 

The  only  ohjppt  in  n^m^  force  sufficient  to  destroy  the  itnier  coats  is  to  ensure 
KO  firm  a  hold  upon  the  veawl  as  to  [>revent  it«  slipping  ofl;  An  internal  clot 
fornis,  which  reaches  usually  to  the  next  hiirhej^t  branch,  orpantzation  begin.^.  and 
the  ligated  parts  become  a  mans  of  cicatricial  tissue.     All  in  all,  ligiitiou  is  thft  , 


i:. :.„.:......, 


!ur.-L'a  lit  A... 
heliiorrtmi;;^'. 
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simplest,  safest,  and  be^t  methotl  of  controlliiifr  hemorrhage.     8ome  substititteri  for 
ligation  may  he  meiilionetl  here :  they  are  fominn  and  drep  sufut'inf^, 

Torsion  \ii  etfeeted  in  two  ways :  In  small  veivsela  it  auffii-es  to  eatch  the  end  with 
a  hi^mo^tatic  ftirceps*  and  twist  it  around  jseveral  time^,  stopfdng  short  of  severing 
the  twisted  from  the  nmin  |)ortjf>n.  When  dealing  with  larger  ve.ssels  it  is  better 
to  seize  them  near  the  end  (one-third  <d"  an  inch;.,  with  aue  hieinoslatir  forcf pa 
appliird  at  right  angles  to  the  axis,  and,  having  secured  this  tirmly,  to  then  twist 
tile  distal  portion  a-s  ab^ive  deiicritied  (four  or  tive  eomjdete  turns  nsuallv  snttiee), 
Thia  method  is  applicable  to  ves«eLi  -ds  large  as  the  femoral,  and  has  the  advantage 

Fig,  81. 


r}ti!rTim(ir.M  i.f  artery  following  Ifi^iitkva, 

of  enabling  us  to  dispen:*e  with  ligatures.     The  method  is  pecnliarily  valuable  in 
plastic  surgery  and  where  sear  is  lo  be  avoided. 

Ihfp  »uhtriug  {litfafttfe  tn  ma^st:}  consist'^*  in  passing  n  ligature  lii rough  the 
tissues  aroutid  a  vessel  by  means  of  a  needle  whose  points  of  entrsmcv  and  emerg- 
ence axe  near  to  each  other.  The  nietliod  is  indicated  in  cases  where  the  end  of 
the  veaael  cannot  be  caught  up,  iis  oeeurt*  in  certain  wounds  or  in  dense,  unyieldiug 
ttflsuee. 

(A)  PreAt(ur(\ — Tins  rnny  Im:  (dl'rctoil  liy  lt»nnr-<*ontiiHieil  iliVital  pres- 
sure (»r  Ijv  Icnving  a  hieiiinstiitic  inrecps  rlujiiped  iipnn  the  vessel  for  a 
p'riiKl  of  frt>rn  twelve  to  fotty-ei^ht  lioiirs  airnrdin^  to  its  size  ami  tnoe, 
and  l>v  the  use  of  ^luze  or  other  form  of  di^essiiig.  It  is  most  applicable 
in  rrp^i  oils  where  other  means  for  arrest  in  tr  hemorrhage  eannot  readily  be 
em  ploy (xl  ;  that  is,  in  the  rectum,  vij|jinn,  nose,  mcdulhm'  eamd,  socdvet 
of  a  t<M»th,  wounds  of  the  deep  palmnr  or  plantar  areli,  ete.  Tlie  eoiip- 
tation  of  the  tHli^(\s  of  a  wmnid  hy  sutures  is  amdfier  method  of  a|j]ily- 
in|:  pressure,  and  is  espeeially  useful  whetv  tlie  skin  is  vaseular,  as  in 
the  sealp  and  serotunu 

(e)  Sii/ptir,^. — Thest^  are  ela^nrical  agents  %vhi(di  ari^est  hemorrhag;e  by 
indnein^  ef*ag^ulation  of  the  bhxHh  Chief  arnonjr  these  are  |K^rsulplinte 
and  |ieri?hloride  of  in>n»  ]>o\vdered  alum,  titnnin,  gatlie  aei<l,  nitnite  of 
silver,  vinegar,  ecn-aine,  chloroform  and  water  (one  rlniehm  to  the  pint), 
turjK-ntine,  antipyrine  (5  to  *J(>  per  eent.  solnti<rn),  Pai^k*s  niixtuiT  <d' 
antipyrine  and  tarniin,  stdutions  of  eaeh,  of  15  i>er  cent  strength, 
mixed*  If  Uhj  t^trong,  st>^ptics  easily  eanse  necrosis  and  sloughing  of 
the  ti^ues,  and  thus  prevent  primary  union. 
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Styptic  cotton  is  a  conveuient  and  useful  form  in  which  to  induce  hsemoetasia. 
It  is  simply  cotton  dipped  in  a  solution  of  the  perch loride  of  iron.  To  get  the 
best  results  from  styptics,  the  wound  should  be  carefully  dried  and  the  agent 
employed  applied  immediately  to  the  bleeding  point  with  sufficient  pressure  to 
control  the  liemorrhage.  This  should  be  kept  up  for  two  or  three  minutes. 
Styptics  are  often  inefficient  from  non-observance  of  the  above  rules,  the  clot 
being  too  small  and  non -adherent  to  the  walls  about  the  opening  to  prevent  its 
being  washed  away  by  the  current  of  blood. 

(d)  Heai. — This  may  be  applied  in  the  form  of  water  at  the  tem- 
perature of  120°  to  150®  F.  or  by  means  of  the  actual  cautery.  Hot- 
water  irrigation  is  of  great  value  upon  extensive  raw  surfaces  or  in 
cavities  which  ooze.  The  actual  cautery,  of  which  the  Paguelin  is  the 
best  and  most  commonly  employed,  should  be  used  at  a  dull-red  heat 
and  applied  for  a  few  moments  to  the  bleeding  point.  It  is  a  powerful 
haemostatic.  It  checks  hemorrhage,  either  by  forming  an  aseptic  eschar 
at  the  end  of  the  vessel  or  causing  the  end  to  curl  up  and  invert,  thus 
finally  closing  the  vessel.  A  bright-red  or  white  heat  is  not  hsemostatic 
in  action.  An  iron  heated  to  dull  red  or  the  galvano-cautery  may  be 
used  in  place  of  the  Paquelin. 

{e)  Chid. — In  the  form  of  exposure  to  air,  ice-water,  or  ice  cold  has 
long  been  used  for  checking  hemorrhage.  It  causes  contraction  of  the 
muscular  coat,  and  therefore  acts  more  promptly  and  effectually  in 
arterial  than  in  venous  bleeding.  The  exposure  of  an  amputation-stump 
to  air  set  in  motion  by  a  fan  quickly  causes  the  sur&ce  to  become  diy 
and  glazed  over. 

(/)  Ekvation. — If  the  upper  or  lower  limb  be  held  in  a  vertical  posi- 
tion for  sixty  to  ninety  seconds  and  a  tourniquet  applied,  we  find  that 
we  have  rendered  the  part  almost  bloodless ;  so  also  when  hemorrhage 
is  occurring  elevation  quickly  lessens  or  stops  the  oozing  from  veins  and 
capillaries.  This  is  so  well  recognized  that  elevation  of  an  amputated 
stump  for  the  first  few  hours  after  operation  is  almost  a  routine  practice. 

(//)  Acupremure,  aeujUopressurey  and  acidormon  are  now  rarely 
employed.  Occasionally  the  one  or  the  other  method  may  be  useful. 
Acupressure  consists  in  passing  a  long  needle  through  the  soft  parts  in 
such  a  manner  as  to  compress  the  vessel  beneath  it.  When,  in  addition, 
we  l)ind  a  ligature  about  the  projecting  ends  of  the  needle,  the  procedure 
is  called  acufilopressure.  Acutorsion  consists  in  drawing  out  and  trans- 
fixing with  a  needle  tlie  end  of  the  vessel.  The  needle  is  then  given  a 
half  or  complete  turn,  when  clot-formation  occurs  and  hemorrhage  is 
cheeked. 

Abstraction  op  Blood. 

Blood  may  be  withdrawn  from  the  body  in  various  ways.  In  what- 
ever form  accomplished,  there  can  be  no  doubt  of  the  value  of  such  a 
therajxiutic  agency  in  proi^erly-selected  cases  (vidCy  e.  g..  Chapter  V.), 
and  it  is  to  be  regretted  tnat  such  simple  and  direct  measures  should 
have  been  supplanted  by  much  less  effective  and  more  depressing  medi- 
cinal means.  The  methods  by  which  blood  may  be  abstracted  include 
vcneiiection,  arteriofomi/,  scarijwation,  cupphig,  and  leeches, 

(1)  Venesection,  or  Phlebotomy. — This  consists  in  opening  a  vein, 
preferably  the  median  basilic,  although  the  median  cephalic  may  be 
selected,  and,  where  cerebral  inflammation  or  apoplexy  exists,  the 
external  jugular  is  often  chosen.     It  should  be  borne  m  mind  that  the 
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median  basilic  vein  crosses  the  brachial  artery,  being  separated  from  it 
at  t\m  ixiint  by  tlxe  tlnti  aponeurosis  of  the  bleeps.  In  fat  persons, 
wliere  an  excessive  amount  of  fat  covers  the  veins,  venesection  may  be 
dittieult.  A  briglit  light  or  reflector  may  Ix^  advantageously  employed 
in  sueh  eases,  the  veins  i*<^vcaling  their  situation  by  their  shadow.  The 
o|K^niiig  into  the  vein  shuuhl  be  made  either  alnive  or  below  this  point, 
the  arter}*  having  been  first  identitied  by  its  pnlsations. 

Venesection  is  umially  done  uk  follows:  Tbe  elbow  having  been  previously 
rendered  liseptic,  a  bandage  i^  applied  about  the  middle  of  the  humeriiti  auftieiently 
tight  to  retard  the  venous  return,  but  to  leave  the  radial  pulse  quite  perceptible. 
The  arm  is  aUowed  to  hang  down  and  the  tingerH  given  »ome  object  tike  a  roller 
bandage  to  graap.  to  belter  till  the  vein.  In  a  few  fteeondw  the  vein  becouiew  quite 
prominent,  when  an  oblique  ineision  maybe  made  through  the  t^kin  and  wall  of  the 
vein»  or,  what  is  belter,  a  hisitoury  may  be  thrust  under  the  vein  and  a  cut  made 
outward.  The  opening  in  the  skin  should  be  generous  to  avoid  subsequent  infil- 
tration. The  blood  should  be  allowed  to  flow  until  the  pulse  becomen  tiott  and 
slow.  The  amount  necessary  to  prwiuce  tliin  effect  varies  with  the  indiviilual,  but 
in  general  it  averages^  between  eight  and  tweiity  ounces.  8hould  the  tiow  become 
too  felow  before  the  desired  effect  htisbeen  produced,  it  may  be  ha^ttened  by  having 
the  patient  alternately  close  and  open  his  band  and  tightly  squeezing  whatever 
object  he  may  be  holding.  The  muBcular  contraction  induced  increases  the  tlow. 
When  sufficient  blood  haa  been  aliHtracted,  the  encircling  handaKe  ehould  be 
removed  and  anliweptic  dre-HsingH  applied  with  moderate  prciwure.  The  aetiweptic 
management  of  venesection  m  highly  important,  as  bmf-arm,  due  to  MUpf>urative 
celluhtia  and  suppurative  thrombosis,  Ibllowed  by  fatal  pyaemia,  ha.^  occurred  not 
infrequently. 

(2)  ArteriDtoniy. — This  procedure  may  be  used  where  mpidi ty  is 
necessary.  The  temporal  artery  is  usiinlly  (diosen  Ijei'imst^  of  its  sumr- 
fieial  situation,  eonvenient  size,  and  the  ea.«e  with  wbieh  the  bleeuing 
from  it  can  be  controlled  by  piTssnre,  Its  exaet  position  may  be  deter- 
mined by  its  pulsation,  whirli  ean  be  readily  felt,  and  in  some  indi- 
viduals si^en.  The  artery  shouhl  not  he  entirely  eiit  through  to  seeure 
the  [K'st  fl<iw,  altbouj;li  eomplete  divisitni  is  sufficiently  etlbetive.  If 
only  p4irtial  sertir^n  of  tlie  artery  has  been  niade,  wlien  the  bleeding  lias 
been  eompletcHi  tlie  vt^ssel  should  be  eut  entirely  through  and  firm  anti- 
septic dressings  applied. 

(3)  Scariflcation, — This  is  nerfornied  by  making  sevend  small  cuts  or 
pnnctures  in  the  affected  part,tnrongh  whieli  the  bkuKl  will  exude  more 
or  less  vigorously  aeefirdiiig  to  eirenmstanees,  Where  applicable  Jieat  to 
the  part  and  the  dependent  position  will  promote  exudation  of  blood. 

The  method  is  safe  and  of  genuine  value,  and  in  cases  of  threatening  abBcesa, 
especially  of  the  tongila,  gums,  etc,  and  in  acute  inflaaimation  of  the  tongue  and 
epiglottic,  it  always  produces  a  happy  effect.  After  the  blood  bat*  ceased  flowing 
the  j<carifietl  aurface  may  he  iTurther  utilized  for  the  application  of  antiseptic  and 
antipldogistic  ointments,  whirh  are  mueh  more  readily  absorbed  from  mvli  a  sur- 
face than  through  the  intact  ski  a. 

(4)  Cuppingr. — This  may  be  either  dn/  or  mi.  In  dn/  cupping  the 
blrKKl  is  simply  drawn  to  the  surface,  and  thus,  in  the  strict  sense  of  the 
wonl,  is  not  abst meted.  It  is,  however,  taken  from  the  congested  piirt, 
its  effect   upon  winch  is  virtually  the  same  as  though  the  blood  was 

moved  from  the  body. 


Dry  cupping  is  eflTected  by  usiing  a  cupping-glass  or  tumbler,  the  interior  of 

which  has  oeen  previouMly  heated  with  an  alcohol  lamp  or  a  piece  of  burning 

,per,  or^  better  dtill,  by  rinsing  one  or  two  tea8pcM>nful«  of  alcohol  around  the 
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sideti  of  a  gljmn,  which  \&  then  inverted  to  allow  the  excess  of  alcohol  to  escape: 
the  edges  of  the  gla»8  are  wined  free  of  alcohol  and  the  remainin|r  film  within  the 
glaiis  ignited.  The  glass  is  then  applied  to  the  alTeL'ted  area.  The  skin  becomes 
congested  and  rises  in  the  ijlasg.  By  far  the  bej<t,  mrwt  rapid,  and  accurate  cupping 
af>paratu.s  is  the  Allt'ii  !%urgical  pnmp,  which  ii*  shown  in  Fig,  82.  The  degree  «>? 
suction  can  be  regulated  to  a  nicety  and  any  number  of  cups  applied  in  quick 
Buccesi^ion. 

Fio,  82. 


Allen  pump,  employed  in  lavngr,  illuainui 


nj,'^'  of  utility. 


Wei  rffppJtuj  iniplie?^  tlu'  absttiK:ti<>n  id"  ldo<>d  fnnn  the  Ixiily. 
Fnniierly  it  was  rlnne  with  a  (^omplicatt^d  in.stniTiKnit  crmtaining  ten  or 
twelve  sharp  kiiivi^s  working  in  a  liaHnnrele  thnmtrh  slits  in  ti  metal 
plate  tixeil  tn  a  fmllH^  The  instrmnent  is  rarely  or  never  tisecl  t^j-day. 
The  complicated  mechanism  made  it  (liffit*tilt  t<*  render  it  ast»|itie  and  to 
keep  in  order.  A  l»ettor  way  is  to  sciiriiy  the  part  with  a  temitnme  or 
histniiry  and  apply  the  enppin^-^lass  as  before  <!e.s'nl»ed.  The  anuamt 
of  1)Io(h1  withdrawn  will  (le|K^Hd  upon  tlie  ih'irree  of  siietion  aijrl  the 
depth  of  the  cuts.  The  eiippintr  ended,  an  antiseptic  dressing  shonld  !k? 
a|)plied. 

(5)  Leeches. — -Tliese  are  not  often  used  at  the  pi*esent  time.  There 
are  two  varieties,  the  American^  which  can  abstract  about  a  teasix>onfiil 
of  IjhKK!,  and  the  ^Vrr//W/,  wliieli  draws  about  three  or  four  teaspcxjufiil^. 
The  latter  is  must  e*)mmonly  used. 

Leeches  may  be  applied  a.H  follows:  The  skin  of  the  region  selected  ia  washed 
and,  if  necessary,  shaved  ;  it  h  then  smeared  with  milk  or  mood.  The  leeclies  are 
taki'tt  froTTi  their  n^ccptacle  and  allowed  to  swim  in  a  ba^in  of  fresh  water  for  two 
or  three  minutes,  after  which  they  are  urged  to  crawl  over  a  clean  towel  for  a 
similar  period.  Each  leech  is  then  taken  up  in  a  test-tube  or  Hmall  gla.>s,  and  1106^ 
is  inverted  over  the  spot  chosen,  when  the  leech  usually  fasten;*  Uf>on  the  skin. 
8oaietime8  cnnwiilcrablc  time  elapse;*  bcf^ire  it  will  attach  itselll  When  it  ha? 
drawn  safficient  blnod  a  little  salt  or  snuff  will  make  it  relax  or  drop  otll  The 
wound  amy  then  be  drcHned  with  some  aiiti.'^eptic  piuxe.  When  the  bleeding  con- 
timies  too  long^  pressure,  styptic  cotton,  or  solid  nitrate  of  silver  may  be  applied 
to  the  point.  Haycrat^  ascribes  the  cmlinueil  l^Iecdin^  sometime!*  met  with  to  the 
anticoagulating  substa^nce  accreted  from  the  pharayx  of  the  leech.    If  the  bleeding 
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be  insufficient,  it  may  be  encouraged  with  \w\ii  m  the  form  of  poultices  or  fometi- 
tations. 

Cui'e  mn^i  Ix^  exeroist^l  in  tliu  a|iplicjiti(>ii  4if  leeohes,  Thoy  should 
never  be  applied  over  loo!^e  ecllnlur  tissue,  sneii  a,s  the  serotuni,  [leuis, 
or  eyelid,  luir  over  snperfieial  veins,  arteries,  or  nerves.  When  applied 
to  the  neit^lihrirliiMMl  nr  lutericir  of  t-avities  tliey  should  he  prevented 
from  piin^  too  far,  either  by  stutliu^r  the  eoatiuiiatioii  of  the  eavity  with 
cotton  or  gauze  or  by  securing  tlie  leech. 

The  mechanical  irech  h  a  device  consisting  of  a  scarificator' cup  and  exhausting 
syringe.  After  scarifying  the  [lart  the  cu|>  i;^  apphed,  n  vaouion  iirodaceci  and  tite 
hh>i>d  slowly  withdrawn.  It  is  in  no  way  coaiparablc  to  the  Allen  puaip,  which 
poases^^es  other  advantages  as  welh 

Paracentesis. 

Paracentesis  may  Ix^  performed  in  oue  of  three  ways — viz,  aspira- 
tion ^  kipphi*/^  or  htrmon, 

Aitpiratioii  is  the  withtlmwal  of  fluid  from  a  ehised  eavity  without 
the  admission  of  air  liy  means  of  an  instrnment  with  which  a  vaeninn  is 

IinHhieed  an<l  an  outward  How  of  the  Huid  iiahavd.  Thi^re  are  many 
Linds  (*f  uspinttor,  fmru  the  piston  tnH;ar  to  the  more  tdahorate  liottle- 
aspirator  ttf  Potaiii,  whirh  is  thp  i>ue  most  commonly  used.  It  consists 
of  a  suction^piimp  cemnected  with  a  bottle  by  rul)l)cr  tubing  antl  pro 
vidiMl  with  stoyR-m^ks ;  tlie  bottle  is,  in  turn,  connected  in  a  similar  way 
with  the  needle. 


Fio.  83. 
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AipirntU.li  .^i  •■jmi. 

The  lK>lt!e  is  first  exhausted  of  air,  when  the  needle  is*  inserted  into  the  cavity 
contairiir»K  the  fluid,  the  stopcock  is  turned,  and  the  fluid  flows  into  the  bottle. 
Should  thi8  beeome  full,  the  stopcock  is  tnrtitd  ofr,  the  bottle  emptied,  and  the 
proces*  repeated  until  the  de^^ired  amount  of  Huid  has  been  withdn^wn.  Tiie  area 
about  the  point  to  be  aspinited  should  he  thnniu^^hly  ii^eptic,  u.s  should  the  int<trn* 
ment  in  all  it^*  part*,  eapucitilly  the  needle  or  tr*>car. 

The  place  of  jinnetnre  may  be  made  amesthetic  with  ice,  riiigtdene 

pray,  or,  what  is  usnally  more  convenient,  by  totiehing  it  with  a  <lrop 

"  carbolic  acid,  which  is  both  antiseptic  and  aniestlicttc.     Aspimtion  is 

mort^  conmimily  ♦•mployed  to  remt>ve  eflnsimis  within  the  jdeut^al,  |M»ri' 

canh'aU  vcntrieidar,  and  subarai-hnuidiaii   cavities,  eucysted   collections 

.within  the  abdomen^  and  fluid  in   the  jointi^^  especially  the  knee. 
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Tttpphif/  is  effected  by  means  of  the  ironar  and  cannula,  (See  Fig. 
84.)  The  siirae  prepamtion  of  the  iiistriimeiit  and  parts  should  be  made 
as  in  aspiration.  The  instrument  shuiild  be  plunged  qiiiekly  and  firmly 
into  the  eavity  and  the  trf>car  withdrawn.  If  the  trtx'ar  t>e  a  large  one, 
it  in  better  to  first  iueise  the  skin  witli  a  sciili>el  to  prevent  the  o|X'ning 
in  the  skin  from  remaining  i>atulous.  Where  a  lai'ge  eolleetion  i>s  to  be 
removed  it  is  well  to  attach  a  piece  of  rubl>er  tubing  to  rhe  eannula  to 
carry  the  fluid  into  some  recei>tacle,  ami  thus  avoiil  wetting  the  patient** 
clothing  and  immediate  surroundings.     Ta[)ping  in  usually  applied  in 

Fiu.  84, 


Trocar  and  cunnala. 


drop»}fy  and  when  neither  an  a.spimtor  nor  trm^ar  can  be  obtained  the 
rainilar  inemon  may  be  employed.  The  skin  hav^ing  been  drawn  well 
aside  from  the  line  seleetetl,  an  incision  is  made  down  throngh  the  ^kin 
and  underlying  tissues  until  the  cavity  is  reached,  and  when  drained 
sufficiently  the  skin  is  allowed  to  slip  back  to  its  original  jmsitinn.  This 
puts  the  incision  through  the  skin  well  to  the  side  of  tliat  through  die 
tissues  beneath,  and  gives  to  the  whole  the  action  of  a  valve.  The 
method  has  been  suoccssfnlly  used  in  pleural  and  joint  effusions,  in  spina 
bifida,  and  in  cold  abscesses. 

The  technique  of  tlie^e  procedures  in  special  cases  will  be  given  In  their 
proper  place  in  ihis  work. 

OoUNTER-mRITATION. 

Like  abstraction  of  blood,  voimier-irriMimi^  except  in  the  milder  and 
less  effective  forms,  has  dn)p]KHl  out  of  fashion.  So  pronounced  is  the 
writers  conviction  upiui  the  value  of  tlris  pnxM3<bire  as  accomplished  by 
the  actual  cautery  that  he  regards  the  Paquelin  therm o-ciiutery  as  an 
almost  inifi^pemaMe  part  of  a  Hnrgcon^s  antwmetrlanum.  Counter- 
irritation  is  of  especial  pafue  in  the  treatment  of  chronic  inflammation 
(so  called)  the  result  of  chronie  congestion  and  tissue  new  formation, 
in  which  condition  it  both  relteveji  pain  and  promotes  the  absorption  of 
existing  exudates, 

Of  the  modus  opprandi,  it  ia  uncertain  whether  the  gorid  effects  are  due  to  the 
withdrawal  of  blood  from  the  congested  part  or  to  the  irritation  of  the  terminal 
nerves,  thus  producing  chaagej^i  ia  the  ijinervation  of  the  dis^eased  part*  The 
degree  of  counter-irritation  employed  will  depend  upon  circumstances,  and  may 
vary  from  niild  reddening  of  the  A'in  to  actual  destrnelioa  of  the  same,  together 
with  the  adjacent  underlying  tiasuea. 

The  various?  means  of  produciuL!:  cfuinter-irritatifm  include  rubefa' 
cirntjif  r&fricfi??/^,  the  mion^  and  the  actual  cunteiy.  To  these  may  be 
added  ismie^  and  aeupunvtufry  which,  liowever,  are  rarely  ever  need  at 
the  present  time, 

(1)  liubefacients, — In  this  list  are  found  hot  water,  turpentine,  mnsh 


J 


tartl,  ammonia,  capsicum,  chloroform,  aud  others,  mo&t  of  which,  if 
applit*il  sutficiently  hiug,  produce  a  vesiciint  action.  Speaking  broadly, 
the  etteet  of  riihefaeien{8  is  not  of  t^ignal  vahic  in  moi^t  surgiciil  eoiulihons 
recjuiring  countcr-irritiition,  and,  inasmuch  as  their  niefliCKl  of  applica- 
tion is  8o  generally  uridersUxxl,  we  may  pass  them  by  without  further 
consideration. 

(2)  Vi'nicauiH  cau.^  an  effusion  of  siTiuii  and  lymph  under  tlie  skin. 
Chief  among  thcjse  are  mustard,  ctmtharides,  chlorotorni,  and  ammonia. 

Musfnnl  is  usually  employed  as  a  pljister  made  by  mixing  equal  parts  of  the 
flour  with  wheat  or  tlaxneed  meal,  to  which  enough  lukewarm  water  has  heeu 
added  to  make  a  pa^te.  (It  should  he  remembered  that  hniling  water,  by  altering 
the  active  princii>le,  renders  mustard  valueless  as  a  vedcant*)  It  may  al^o  be  con- 
veniently  uj^ed  in  the  form  of  the  mii«tard  leaf,  which  is  iirst  dipped  iu  warm 
water  and  applied*  In  either  form  the  pla-ster  whouhl  he  lefl  ift  «ifu  for  half  an 
hour  or  more,  and  applied  directly  to  the  skin  without  intervening  gauze  or  oint- 
ment, as  i»  done  wiiere  the  rubefacient  elfect  alone  is  desired.  Although  always 
at  hand,  and  therefore  convenient,  muntard  h  not  to  be  commetided  its  a  vesicant, 
becauBe  it  is  more  painful  than  others  to  be  mentioned  and  the  resulting  akers 
are  often  very  slow  in  healing. 

Cnnthan^  is  used  in  t^vo  forms^— the  cerate  and  eantharidal  colhdion. 
The  cerate  may  be  spread  upon  adhcHive  plaif^ter,  leaving  a  margin  suf- 
ficient for  adhesion  to  the  skin  in  order  that  the  cerate  may  he  held  in 
place.  It  should  be  removed  in  from  six  to  ten  hoiu'w  and  followed  by 
a  jxndtice.  Caiitharldal  collodion  h  an  arhnindde  form  in  whicli  to  use 
this  drug,,  its  advaatiiges  being  that  it  is  nc*t  easily  displaced  and  can  be 
applied  to  irregular  surfaces.  It  is  painted  on  the  selected  surface  with 
a  brush,  several  hiyers  beiog  applied.  Clihroform  and  ammonia  are 
both  used  in  a  similar  way.  A  few  drops  are  applied  upon  the  skin  and 
coverefl  with  a  w^atch-eover,  or  absorbent  cotton  satnmted  with  them 
may  be  applied  and  covered  with  oiled  silk,  greased  brown  jitiper,  or 
some  imper\4ouH  material.  Within  half  an  hour  vesication  m\s  been 
usually  produced.  The  use  of  these  agents  is  open  to  the  same  olyee- 
tions  as?  in  the  ease  of  mustard — viz.  pidn  antl  slow-healing  ulcers. 
Silver  nitrate,  in  strong  solution,  or  the  solid  stick  applied  to  the  skin, 
produces  vesication. 

General  Jiuks /or  Use  qf  Blitfters. — 1.  The.  region  to  be  hlistcrcd  should  be  thor- 
oughly cleansed  with  soap  anil  brush  to  remove  natural  oil,  and,  if  hairy,  should 
be  fthaved. 

2.  Poultices  aid  in  the  formation  of  a  blister  and  diminish  pain. 

S.  In  uaing  vesicants  care  should  he  taken  nut  to  bring  the  handa  in  contact 
with  the  eye, 

4.  Where  the  first  effect  alone  is  desired  the  bleb  may  be  drained  by  insertinp 
a  common  sewing*needle  throuprh  the  unatfected  skin  about  an  eiglitli  of  an  inch 
froiD  the  margin  of  the  hleb.     This  is  usually  painless. 

5.  Where  the  counter-irritant  effect  is  to  be  prolonged,  the  raised  cuticle  hav- 
ing first  been  removed,  savin  ointment  in  full  strength  or  diluted  with  vaseline^ 
according  to  circumstances,  or;  better  still,  mercurial  ointment,  may  be  applied. 
This  latter  prcKluces  a  powerful  counter-irritant  effect.  Repetition  of  the  blister 
may  be  resorted  to  also ;  indeed,  a  single  hlister  is  rarely  sufficiently  eflective,  three 
or  four  being  usual  I  v  necessary,  in  whir- h  case  the  succeeding  blister  is  applied  just 
after  the  sore  from  tlie  one  preceding  has  healed. 

6.  A  large  area  should  not  be  olistcre<l  at  one  time.  A  numher  of  smaller 
blisters  is  safer  and  equally  effective. 

7*  The  uae  of  blisters  in  children  and  persons  with  delicate  skin  requires  eflpe- 
cial  caution. 
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8.  The  effect  of  cflntlmris  in  producing  reoat  congestion  and  mflammation  U 
to  be  reniembiTeri 

9.  Blisier©  f^hould  lie  placed  a  little  remotely  from  the  inflamed  area  (unless  this 
is  deep-seutt'd)  and  over  the  cutaiieoua  nerves  which  are  in  relation  with  those 
gnijip:  to  the  di^eitsed  area. 

10.  The  use  of  hUstera  directly  over  diseased  areas  lyinp  near  the  skin  may 
a^pnivate  the  diHt-ase.  If  the  iriflaaimation,  however,  has  pas-sed  away^  blisters  may 
promote  absorption. 

(3)  The  Sefon, — This  consists  of  £i  suhcntafmmA  mum  with  t%vo  opei 
iiigs,  through  which  some  foreign  bofJi/f  n.sually  silk,  is  passed. 

This  iH  eaMiiy  made  by  thrusting  a  needle  liaving  a  generous  eye  and  arm 
with  hirge  silk  through  the  de.'iired  plaee,  tliL^  eoiir*  of  the  silk  being  tied  together. 
After  two  or  three  davf*  the  wonnd  ii^i  dressed  antl  tlie  silk  drawn  back  and  forth 
throu«rh  the  wound  a  few  time?^,  this  being  Mihi<e<^nently  ref)eated  daily.  The  irri- 
tant etfeet  may  he  increased  hy  smearing  mtrin  or  mrrcnriai  o'mtmehl  upon  the  silk. 
The  writer  ha^  employed  the  setoii  in  post-cervical  pain  with  marked  benefit 

(4)  Thv  At'f ft/if  Cfnfifrtf. — In  pniit  of  view  of  wiile  range  of  appli- 
rahility,etli(.'ieocy,an<l  s|Krily  iRnioti  the  aetnul  caotery  nuiks  first  among 
eiviiiiter-iiTitants.  The  ohl  ciiiitery-irons,  tlie  nnl-  or  white-hot  jx>ker, 
ami  otlier  enule  forms  have  been  sni^ei'sedetl  by  the  Pafjiie/in  ihena^t- 
cuuterif^  shown  in  Fig.  85. 

Fig,  85, 


Use  of  the  ui-iiiul  cuutery  mj  n  eoutiterirrittiDt. 

Its  principle  depends  upon  the  power  of  benzine  to  render  heated  spongy  plat- 
inum ineandestent.  Having  heated  the  tip  in  an  alcohol  tlunie.  the  rubber  oulb 
connected  with  the  benzine  receiver  is  compressed  and  the  benzine  vapor  is  forced 
into  the  ijpongy  platinum,  which  becomes  heated  to  any  degree  np  to  white  heat, 
acc<irtling  to  the  pressure  upon  the  bulb« 

W  lien  read y  fo r  n  se  the  f<  >1 1  o wi  ag  p reea  u  t ion  s  s h  o n  1  d  be  ob  se r ved ; 
The  jiart  to  be  eatiterized  should  \w  thoron^hly  eleanse<l  and  shaved. 
The  cautery,  having  been  brought  to  a  white  heat,  shoidd  he  tuuehed 
nprni  tlie  part  in  spots  half  an  incdi  distant  frcmi  each  other,  or  in  die 
form  of  streaivH  parallel  or  erossing  eaeh  fdher.  The  amount  of  pi^'ssnre 
and  the  duration  of  eontaet  upon  the  skin  will  determine  tlie  depth  of 
tlie  burn,  whieb  it  is  better  tc*  limit  to  partial  ratlier  than  to  entire 
<lestnietioii   of  the  entiele. 

The  vonnfa'-irrittfnt  rfffrl  in  the  turrner  condition  is  greater  beeaiise 
of  the  exposure  of  the  terminal  ends  of  the  sensory  nerves.     After  cau- 
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terization  has  been  produced  the  part  may  be  dressed  with  ice-water, 
poultices,  with  or  without  some  anoayne  or  an  ointment  containing  10  per 
cent,  of  iodoform.  Where  it  is  desired  to  keep  up  the  eflTect  the  ulcer 
may  be  dressed  with  savin  or  raercuricU  ointment,  as  previously  men- 
tioned when  speaking  of  blisters.  It  is  proper  to  mention  here  that  the 
thermo-cautery  may  be  used  to  produce  a  rubefacient  eflTect.  This  is 
done  by  heating  the  largest  tip  to  a  white  heat  and  holding  it  within  a 
quarter  or  half  an  inch  of  the  surface  until  the  pain  causes  the  patient 
to  exclaim  or  the  skin  is  seen  to  redden,  when  it  should  slowly  be  shifted 
an  inch  or  so.  The  writer  has  found  this  of  great  sedative  value  in 
tympany  following  laparotomy  after  synovitis  and  other  analogous 
conoitions. 

Ignipuncture — i*.  6.  puncture  with  a  fine  cautery-point,  made  by  plung- 
ing it  into  the  skin  and  underlying  tissues  in  a  number  of  places — 
produces  admirable  counter-irritation  in  deep-seated  congestions  or 
inflammations. 


CHAPTER    XVII  K 

MINOR  SUBGERY  AND  BANDAGING. 

By  JoHX  Parmenter,  M.  D. 


Knots. 

The  knots  in  common  use  by  the  siii^eon  include  the  reef  or  souare 
knot,  the  surgeon's  knot,  the  granny,  the  Staffordshire  knot^  ana  the 
cluve  hitch. 

(a)  The  retf  knot  is  formed  by  passin^f  one  end  of  the  ligature  over  and  aFOimd 
the  other,  drawing  the  single  knot  thus  formed  i*uffieiently  tight,  whea  the  procc» 
is  repeated,  i:i>«ing  the  same  end  tliat  wa»  first  employed. 

{h)  The  Aurgeofi^nt  knitf  ditiern  from  the  reef  knot  only  in  the  first  sta^  of  iti 
fbrmation^  where  the  one  end  ia  carried  over  iind  around  the  other  twice.  Thii 
makes  the  knot  more  secure  by  preventing  the  slipping  of  the  t^ingle  knot  while 
the  second  ia  being  made^an  accident  which  easily  occurs  where  great  teiwion  b 
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Clove  hitcb. 


Staflbfdililrs  Ira 


necessary  or  slippery  ligature  materials  are  iiBcd.    The  surgeoti*9  knol  reqttlf^ 
More  force  to  produce  the  ^ame  amount  of  tenaion. 
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(c)  The  granny  differs  from  the  reef  knot  in  that  in  the  second  stage  of  its 
formation  the  end  firat  employed  is*  pa^wed  under  and  around  its  fellow.  It  is  a 
good  knot,  ea^sily  made  and  thoroughly  secure,  some  authorities  notwithstanding, 

\ti)  The  Siajfordshire  knot  is  especially  iiJi^efiil  for  seeuring  pedicles.  It  is  imide 
by  transfixing  the  pedicle  with  a  climble- threaded  transfixing  needle,  slipping  the 
liKip  over  the  stomp^  and  pushing  it  down  to  the  pjoint  of  entrance  of  the  ligatures 
(the  needle  having  been  withdrawji),  when  one  ligature  is  placed  over  and  the 
other  remains  under  the  loop  :  each  is  pulled  tightly  and  secured  by  a  square  knot. 
The  Statfiirdtahire  knot  thus  secures  each  half  of  the  pedicle,  and  is  a  safe  and 
reliable  knot  when  properly  made.     When  carelessly  made  it  is  highly  dangerous, 

ie)  The  c/ove  hitch  may  be  properly  considered  in  this  place,  although  not  em- 
ployed in  the  cla-ss  of  cases  in  which  the  knots  just  described  are  used.  It  is 
easy  to  make  and  does  not  slip.  In  fact,  the  more  it  is  pulled  upon  the  more 
secure  becomes  its  granp.    Its  formation  is  best  conveyed  by  observing  Figs.  88, 89. 

SUTUBES.  ' 

Stittires  are  employ^tl  iJi  variotis  forni.s  according  to  the  necessity  of 
the  individual  case  or  the  preference  of  the  operator.  Those  in  moi*t 
frequent  m^e  are  : 


Flo.  91. 


Fig.  92. 


Fig.  93. 


L'outitiuous  suture. 
Flo.  i>4. 


Interrupted  auture.      ModUlcd  plate  uuture,  uaiog  jjauic  iuatead. 


Fm,  95. 


Fm.  96. 


Jlwlifled  quill  luture,  UKlag  gauze.     Billroth'^  chnln-BtUcli. 


XS-. 


Tr&iuiaxlon  EUturo. 


in)  TJic  continuous  mtture  (Fig.  91)  ia  made  by  passing  tlie  needle  in  at  one  side 
of  the  wound  and  oat  through  the  other  at  an  opposite  point,  when  the  fluture  is 


270  SURGICAL  PROCEDURES, 

tied  :  the  needle  is  again  inserted  into  the  side  first  penetrated  and  brought  oat 
upon  the  opposite  side.  This  process  is  reoeated  until  the  wound  is  closed,  when 
the  double  tnread  is  tied  with  single  thread  into  a  square  knot.  This  suture  can 
be  quickly  placed,  and  if  done  with  due  care  leaves  a  good  scar.  It  is  ea.sy  to 
strangulate  the  lips  of  the  wound  if  more  than  moderate  force  be  employed. 
Furthermore,  unless  the  wound  be  quite  dry  the  continuous  suture  requires  that 
drainage  be  coincidently  employed,  as  wounds  thus  closed  are  too  tight  to  permit 
much  escape  of  fluid  from  underneath.  In  long  wounds  it  is  well  to  tie  the  suture 
at  varying  intervals  to  avoid  giving  way  of  the  entire  suture  should  a  part  fail. 

(b)  The  interrupted  suture  is  the  form  most  commonly  employed.  It  is  made 
by  passing  the  needle  through  the  tissues  from  one  side  to  the  other  at  an  opposite 
point ;  the  suture  is  then  tiea  with  an  appropriate  knot  and  cut  off.  The  process 
IS  repeated  as  oft^n  as  necessary,  the  sutures  being  from  one-quarter  to  oue-nalf  an 
inch  apart  according  to  the  tension. 

(c)  The  plafe^  transfixion,  and  quill  sutures  are  shown  in  Fi^.  93,  94,  96,  and 
require  no  special  description.  They  are  all  useful  where  tension  is  to  be  overcome 
or  close  approximation  is  required.  Gauze  makes  an  admirable  substitute  for  the 
plate  or  auill. 

{d )  The  Lembert  suture  is  used  in  intestinal  surgery.  It  includes  all  the  coats 
of  the  intestine  except  the  mucous.  When  the  sutures  are  tied  the  serous  surfaces 
are  approximated.  The  sutures  should  be  placed  about  one-eighth  of  an  inch 
apart. 

{e)  The  Czemy  suture  brings  the  edges  of  the  wound  directly  into  apposition, 
but  is  employed  only  in  intestinal  suture,  which  see  in  Vol.  II. 

Secondary  sutures  are  useil  in  cases  where  from  hemorrhage  or 
expected  suppuration  the  surgeon  has  been  compelled  to  pack  the  ca\nty 
with  gauze.  The  sutures  (of  non-absorbable  material)  are  placed,  but 
not  drawn  so  as  to  coapt  the  edges  of  the  wound.  After  a  few  days  the 
packing  is  removed  and  the  sutures  tied,  so  as  to  bring  the  lips  of  the 
wound  into  apposition. 

Removal  of  Sutures. — Sutures  are  usually  left  in  place  from  four  to 
nine  days :  the  time  varies  with  the  vascularity  of  the  region  and  the 
tension.  The  knot  should  be  seized  with  dressing-forceps  and  pulled 
upward  and  to  one  side,  when  the  suture  will  show  the  part  previou.sly 
just  underneath  the  skin  and  easily  recognizable  by  its  bleachecl  appear- 
ance and  moist  condition.  This  is  divided  with  appropriate  scissors  in 
the  moist  part,  and  the  suture  removed  with  the  forceps  previously 
applied  to  the  knot.  This  detail  of  cutting  through  the  moist  part  of 
the  suture  should  be  observed,  as  by  dragging  a  dried  part  of  the  suture 
through  the  wound  the  latter  may  be  easily  infected. 

Transfusion  and  Infusion. 

The  object  of  these  prwedures  is  to  give  bulk  to  the  blood  in  the 
vessels  from  which  it  has  been  in  part  withdrawn  through  hemorrhage, 
to  add  nutriment,  and  to  furnish  red  blood-corpuscles  to  the  bh^Kl. 
That  the  two  latter  effects  are  ever  produced  is  very  doubtful.  The 
giving  of  additional  bulk  is  of  unquestioned  efficacy. 

Tlie  transfusion  of  blood,  either  directly  or  indirectly,  from  an 
animal  or  a  human  being  into  an  exsanguinated  person  is  to  be  men- 
tioned only  to  be  condeinnexL  It  has  been  proven  beyond  doubt  that  the 
injection  of  defibrinated  blocxl  into  tlie  circulation  is  a  dangerous  pro- 
cedure. After  a  few  days  the  red  corpuscles  injected  die,  haemoglobin 
is  set  free,  and  quickly  causes  destruction  of  the  white  blood-corpuscles, 
with  formation  and  accumulation  of  fibrin-ferment,  and  not  infrequently 
death  of  the  individual. 
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Direct  transfusion  is  much  less  dangerous,  but  impracticable,  as  it  is 
commonly  difficult  to  find  one  ready  to  donate  the  blood.  Furthermore, 
the  blood  may  coagulate  in  the  conducting  tube,  and  under  any  circum- 
stances it  is  doubtful  whether  the  red  corpuscles  thus  injected  retain 
their  vitality. 

It  seems,  therefore,  needless  to  describe  the  technique  of  transfusion, 
which  is  attended  with  so  many  dangers,  and  for  whicn  the  inflision  of 
a  normal  0.6  of  1  per  cent,  saline  solution  may  be  more  safely  and 
advantageously  substituted.  A  good  formula  is  aq.  destil.  1000,  sodii 
chloridi  6.0,  sodii  carb.  1.0.  This  should  be  sterilized,  warmed  to  39°  C, 
and  rendered  alkaline  by  the  addition  of  one  drop  of  sodium  hydrate 
(sat.  sol.)  to  every  half-litre  of  the  solution.  Ludwig  suggests  the 
addition  of  from  3  to  5  per  cent,  of  sugar  to  the  alkaline  solution, 
claiming  that  the  addition  of  the  sugar  adds  nutritive  value,  increases 
endosmotic  action,  whereby  the  blood  absorbs  the  parenchymatous  fluids 
more  readily,  and  furthermore  preserves  the  red  blood-corpuscles  from 
dest motion  better  than  the  plain  solution.  The  apparatus  required  con- 
sists of  a  glass  funnel  with  rubber  tube  attached,  which,  in  turn,  is  con- 
nected with  a  glass  cannula.  In  order  that  the  pressure  exerted  by  the 
infused  solution  should  not  exceed  that  in  the  large  veins  the  flask 
should  be  held  a  few  inches  above  the  level  of  the  opening  in  the  vein. 
Eighty  or  ninety  cubic  centimetres  should  be  injected  each  minute  until 
from  5  to  1500  c.c.  have  been  used,  according  to  the  individual  case. 
The  quality  of  the  pulse  will  indicate  when  sufficient  has  been  injected. 
Kneading  of  the  abdomen  favors  the  difiiision  of  the  solution. 

An  admirable  and  efficient  substitute  for  the  above-described  method  is  the 
9ubeu(aneou8  in/tmon  of  the  same  solution,  which  is  prepared,  sterilized,  and 
warmed  as  previously  mentioned.  This  is  then  injected  under  the  skin  with  an 
appropriate  needle  in  amounts  varying  in  all  from  500  to  1000  c.c. 

The  anterior  abdominal  wall  and  the  thighs  are  good  regions  in  which  to  inject 
the  solution.  Massage  helps  the  absorption  of  the  fluid.  In  the  absence  of  the 
normal  saline  solution  pure  warm  water  mav  be  used,  but  is  not  so  readily  absorbed. 
Milk  also  has  been  recommended,  but  the  best  authorities  agree  that  it  is  a  danger- 
ous agent  and  should  not  be  used  for  this  purpose. 

Catheterization. 

Catheters  are  used  chiefly  to  Avithdraw  urine  from  and  to  wash  out 
the  bladder.  Three  kinds  are  in  common  use — viz.  the  metals  f/uyn,  and 
flexible — each  of  which  has  its  distinctive  advantages.  In  addition  there 
are  special  forms,  such  as  the  prostatic^  the  elbowed  (catheter  Coud6)^ 
and  the  olivary. 

The  technique  of  catheterization  varies  with  the  form  employed  and 
the  (condition  of  the  urethra.  In  the  following  brief  description  a  normal 
urethra  and  a  stiff  catheter  are  presupposed  :  Having  placed  the  patient 
preferably  in  the  recumbent  position,  and  having  selected  a  go(Hl- 
sized  catheter  (No.  24  French)  which  has  been  previously  made  aseptic, 
w^ell  warmed,  and  thoroughly  oiled,  the  o|>erator  holds  the  sjime  between 
the  thumb  and  forefinger  of  his  right  hand.  Kesting  the  little  finger  of 
the  same  hand  upon  the  patient's  abdomen  at  or  just  beneath  the  umbil- 
icus, the  catheter  is  inserted  into  the  meatus,  when  the  ]>enis  is  slipped 
over  the  catheter  as  far  as  it  can  be  made  to  go.  (This  procedure  has 
the  advantage  of  rendering  the  urethra  sm(H>th  by  obliteniting  the  folds. 
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of  the  mucous  membrane.)  The  catheter  is  then  carried  from  its  hori- 
zontal to  a  vertical  position,  when  by  pressing  slightly  downward  and 
at  the  same  time  depressing  the  shaft  between  the  thighs  of  the  patient 
the  instrument  will  usually  glide  into  the  bladder. 

Gleansingr  of  Catheters. — Catheters  should  be  kept  in  a  strictly 
aseptic  condition,  otherwise  inflammatory  troubles,  sucn  as  urethritis 
and  cystitis,  are  prone  to  occur.  After  using,  the  catheter  should  be 
thoroughly  rinsed  in  clean  water,  care  being  taken  to  remove  all  clots 
or  debris  from  the  bore  of  the  instrument.  (That  portion  of  the  cathe- 
ter between  the  eye  and  the  tip  is  most  liable  to  be  insuflBciently 
cleansed.)  If  running  water  be  not  at  hand,  water  may  be  forced 
through  the  catheter  with  a  syringe,  and  considerable  pressure  should  be 
used  to  ensure  dislodging  of  the  material  contained  within.  This  done, 
it  should  be  followed  with  some  antiseptic  solution,  such  as  carbolic-acid 
solution,  1  :  20,  Condy's  fluid,  etc. 

Metal  and  glass  catheters  have  the  advantage  that  they  may  be  sterilized  by 
boiling.  Other  catheters  after  lying  for  twenty  minutes  in  the  antiseptic  solution 
may  be  carefully  dried  and  laid  away  for  future  use,  wrapped  in  some  impervious 
material  like  rubber  tissue,  oil  silk,  and  the  like.  Glass  catheters  may  oe  kept 
in  the  antiseptic  solution  permanently. 

Normal  Obstacles  to  Catheterization. — The  novice  may  encounter 
several  points  along  the  normal  urethra  which  tend  to  prevent  the 
further  passage  of  the  instrument  : 

1st.  The  catheter  may  catch  in  the  fossa  navicularis,  an  accident 
which  may  be  easily  avoided  by  keeping  the  tip  close  to  the  floor  of  the 
urethra  during  the  first  part  of  its  passage. 

2d.  It  n^y  be  stopped  at  the  triangular  ligament.  When  this  occurs 
the  catheter  should  be  withdrawn  a  little  and  the  tip  made  to  hug  the 
roof  of  the  urethra. 

3d.  Fahe  passages,  previously  made  by  using  misdirected  and  excess- 
ive force.  These  are  often  difficult  to  avoid,  but  can  usually  be  circum- 
vented by  keeping  the  tip  of  the  catheter  close  to  the  side  of^  the  urethra 
opposite  the  opening  of  the  false  passage. 

4th.  The  neek  of  the  bladder  may  form  an  obstacle,  under  which  cir- 
cumstances withdrawing  the  stylet  a  little,  and  thus  tipping  up  the  end 
of  the  catheter,  will  usually  cause  it  to  ride  over  the  urethral  floor  into 
the  bladder. 

Untoward  Eflfects  sometimes  followingr  Catheterization. — These 
are  both  local  and  constitutional.  Chief  among  the  local  effects  we 
have — 

1st.  Pain, — This  is  usually  severe  in  nervous  persons  upon  whom 
the  catheter  is  passed  for  the  first  time.  It  may  be  mitigatea  by  exer- 
eising  ^^entleness  and  thoroughly  oiling  the  instrument.  A  4  \^v  cent, 
solution  of  cocaine  may  be  previously  injected  if  deemed  necessar}'  or 
advisable. 

2d.  Hemorrhage, — When  this  occurs  it  is  rarely  serious,  and  ceases 
soon  after  withdrawal  of  the  instrument.  If  ordinary  care  lias  been 
us(h1  and  hemorrhage  follows,  it  usually  denotes  a  pathological  condition 
of  the  urethral  mucous  membrane. 

3d.  F<tli<e  Passages, — As  before  said,  these  are  usually  due  to  mi??- 
dirceted  and  excessive  force,  but  may  occur  from  very  slight  pressure 


MINOR  SUROERY  ylND  BANDAGING.  278 

wlien  the  miicotis  membmne  ha.K  lieeii  ccuigcsted  for  a  long  time  from 
previous  di^e^sc.  Their  D<*eiirreiK'C  may  he  reeog^iiized  hy  the  siuhJen 
giving  way  of  previous  resistaiiee,  surlth'n  pniii^  followed  hy  a  ?^eiisiitioii 
of  grating  appjveiiihb  alike  to  jMitient  ami  opentton  Further  eonfirma- 
tion  may  be  gaiaetl  ]n'  noting  any  tieviiition  of  the  liandle  of  the  eaiheter 
frt^ni  the  Tn«liaa  line,  hy  ft'eling  the  tip  out  f>f  the  niitldle  hne  npin 
reetal  pulimtiou,  and  l>y  the  faet  that  m^  urine  escapes.  False  ]mssage8 
may  he  avoided  oidy  In'  exereisitig  tlie  greatest  gentleness  and  intelli- 
gence in  nianipnkitiou. 

4tli.  EMrav(mttiOH  of  fV/zir,— This  oeeurs  in  eonueetiou  with  false 
passage,*  alluded  to,  and  the  prevention  of  the  latter  implies  avoidanee 
of  tlie  former. 

oth.  luflammatori^  cowdtiouj*^  Btieh  as  abscess,  urethritis,  projatatitis, 
and  cystitis,  not  infrequently  result  from  the  use  of  unclean  ctithetcrs, 
mere  mention  of  the  cause,  nneleanliness,  indicating  how  best  to  avoid 
the  condition. 

CoNsTiTi^TiONAL  CV>xr>!TToys. — The  more  common  constitutional 
conditions  may  he  traced  to  the  cffeets  of  eatheterizfition  upon  the  ner- 
vous eeutrt^s  or  to  sepsis.     Of  the  former  we  have,  chiefly — 

1st.  StfueopVy  Retention  J  antJ  Sitppeei^mon  of  IVhte, — ^Thc  use  of 
cocaine  and  the  reenmbent  [K^sitiou,  combined  with  the  greatest  gentle- 
ness during  the  jMissage  of  the  catheter,  will  do  most  to  pi*event  or 
mitigute  these*  unpleasant  and  sometimes  dangerous  effeets, 

2d.  (^rethrof  Feve/\ — This  is  believed  by  some  to  be  of  nervous 
origin,  by  others  to  be  due  to  tlie  absorptit)n  of  toxie  alkaloids.  Tlie 
u.'ie  of  measures  siTnihir  to  thoee  employed  in  the  e4ise  of  syncoiM?  are 
usually  of  pronounced  value. 

3d.  Pymmeu — This  may  cn-eur  even  with  the  formation  of  meta- 
gtatic  absceasos,  and  is  nsually  due  to  infection  from  without.  Tlie 
writer  lias  seen  one  case  of  purulent  synovitis  ttf  the  knee-joint  result 
frt^m  tlie  use  of  au  unclean  catheter ;  at  least  this  scemc<:I  t4i  be  the  only 
solution  of  the  origin  of  the  trouble,  inusumeh  an  commoner  causes  of 
thib  affection  could  be  pretty  siifely  excluded. 

Arttpicial  Respiration. 

There  are  various  methods  of  prctducing  artificial  resjM ration,  some 
of  which  accomplish  the  I'esult  through  pressure  upon  the  thorax,  others 
by  means  of  direct  inflation  of  the  lungs.  Of  the  former  metln^ds,  those 
in  most  common  use  are  Hylvi*stfr^»^  3IarHfmU  HeiiPs^  and  Howard')^, 

Of  thesie,  Stfivrster'^  h  the  eiimples^t  and  easient  of  execution,  Tlua  ait-lhod 
makes  use  of  the  arms  as  levers  tri  rx|iiind  the  chest  through  the  aiediuai  of  the 
tnu9cle«  whieli  pass  from  the  amis  to  the  ehes^t-wall,  the  origin  iind  insertion  of 
these  inuseli's  interchaaging  at  eiieh  Bteju  The  pntient  h  laid  upfm  his  haek  with 
the  shoulders  t*onjewhnt  elevnted  hy  a  pilhiw  or  cnshion  jdaced  under  them,  the 
neck  extended,  and  the  head  thrown  hack.  The  tongue  may  be  drawn  forvs^ard 
by  an  assistant  if  necessary.  Foreign  bodies,  iiicludifig  water,  must  be  removed 
from  the  pharynx.  The  t?yrgeon  should  then  seize  the  forearms  just  below  the 
elbows  anJ  earry  them  over  the  [»atient's  head  iM^  far  aa  they  can  go.  Thin  aetion 
expands  the  thorax.  A  little  extra  jerk  when  the  arms  are  at  their  highest  |ioiut 
incrcai*es  the  effieieney  of  the  movement.  The  arms  having  been  thus  held  about 
two  seconds,  they  should  be  brought  down  to  the  sides  of  the  thorax  and  [treesed 
firmly  againat  the  same  for  two  secouds^  when  they  are  agaiii  elevated^  and  the 
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entire  procedure  repeated  until  no  longer  necessary.  Pressure  against  the  liver 
upward  ai^sists  in  emptying  the  lungs  r>t  their  contents.  The  numuer  of  complete 
inovementi?  in  n  minute  s^houkl  t^qual  that  of  noriniil  re^jpiration  (sixteen  to  eigh- 
teen). If  the  [mtient  he  t^iiiiill,  it  U  inifH>rtiiiit  that  the  feet  be  firmly  held  to 
prevent  the  body  being  puUeil  forward  whun  the  arms  are  carried  upward.  Should 
thii*  occur,  the  efficiency  of  the  procedure  in  expanding  the  thorax  will  be  much 
diniinishfd. 

Mtirdiail  HaiPs  mtthod  u  practit^ed  as  follows :  The  patient  is  rolled  from  the 
position  on  his  hack  to  that  on  his  side;  the  uppernuwt  arm  i;*  pulled  forward  and 
preasure  made  directly  upon  the  .side  of  the  thorax  to  expel  the  air  from  the  lungs. 
The  body  is  then  rolled  over  on  to  the  hack,  which  movement  causes  respiration. 
The  proccH!*  is  repeated  as  often  tw  sixteen  or  eighteen  times  per  minute.  The 
method  is  not  ^a  efficient  Wii  that  of  Sylvester. 

Uouartrjt  mrfhod  is  be?ft  described  in  the  words  of  its  auihor:  1.  Instantly  turn 

Patient  downward,  with  a  large  firm  roll  of  clothing  under  stomach  and  che*t 
'lace  one  of  hiw  arms  under  his  forehead,  ^o  as  to  keep  hi.s  mouth  otf  the  ground, 
FreH8  with  all  your  weight  two  or  three  times,  for  lour  or  five  sseconds  each  time, 
upon  patient's"  hack,  so  that  the  winter  Ij^  presided  out  of  hings  muX  ntomach  and 
drainw  freely  out  of  mouth.  Then,  2,  quickly  turn  patient,  face  upward,  with  roll 
of  clothing  under  hack  junt  below  shoulder-blades,  and  uiake  the  head  hang  hack 
ai*  low  as  p«>ssihle.  Place  patient's  hands  above  hie  head.  Kneel  with  patieat's 
hips  between  your  knees*  and  fix  y*iur  elbows  firmly  against  your  hips.  Now, 
gra-^ping  the  lower  part  of  patient*^  naked  chest,  squeeze  his  two  sides  together, 
pressing  gradually  forward  with  all  your  weight  for  about  three  seconds,  until 
your  mouth  m  nearly  over  mouth  of  patient ;  then  with  a  push  suddenly  jerk  your- 
self hack.  KeHt  about  three  seconds;  then  l>egin  again^  repeating  these  bellows- 
blowing  movements  with  perfect  regularity,  so  that  foul  air  may  be  pressed  out 
and  pure  air  he  drawn  into  lungs,  about  eight  or  ten  times  a  minute  for  at  least 
one  hour  or  until  patient  breathes  naturally. 

The  above  directioni^  mui^t  he  followed  on  the  spot  the  instant  patient  is  taken 
from  the  water.  A  moment's  delay  and  success  may  be  hupelcss.  Prevent  crowd- 
ing around  patient;  plenty  of  fresh  air  is  important.  Be  careful  not  to  interrupts 
the  first  short  natural  breaths.  If  they  be  long  apart,  carefully  continue  betweeim 
them  the  bellows-blowing  movements  as  before.  After  the  breathing  is  regulair 
let  patient  be  rubbed  dry,  wrapped  in  warm  blankets,  t^ke  hot  sj>irits  and  water 
in  small,  orcasional  doses,  and  then  be  left  to  rest  and  sleep. 

The  pHMTiliire!^  hnsed  t>ti  diroet  inflation  of  the  lungs  include  mouth- 
fo-mouih  inflation  and  forced  re^piraiion. 

Mouth-to-mouth  infiation  is  practised  in  the  following  way  :  The  tongue  hav- 
ing been  d:  iwn  forward,  the  operat')r  applies  his  mouth  directly  to  the  mouth  of 
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Fig.  97. 


Vi'lVn  npfttimtus  for  f(jrc!cd  or  urtiflrl*!  rcsplrntlon. 

the  patient,  at  the  same  tiuu*  closing  the  nostrils.     The  uperator  then  blows  into 
the  mouth  of  the  patient,  foUowiug  this  action  with  Ibrcible  pressure  upon  the 
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walls  of  the  thorax.  This  process  should  be  repeated  fourteen  times  in  a  minute. 
A  good  modification  is  to  blow  through  a  catheter  which  has  been  previously 
passed  through  the  larynx,  or  to  pass  an  intubation-tube  to  which  has  been 
attached  a  rubber  tube  through  which  air  can  be  easily  forced. 

Farced  respiration  is  effected  by  means  of  a  bellows,  the  best  form 
being  that  elaborated  by  Dr.  George  E.  Fell  of  Buffalo.  With  it  air 
can  be  forced  into  the  lungs,  either  directly  through  the  mouth  and 
lary^nx  or  through  a  tracheotomy-tube.  The  writer  has  had  occasion  to 
test  the  efficacy  of  this  apparatus  a  number  of  times,  and  cannot  exag- 
gerate its  usefulness. 

Whatever  form  of  artificial  respiration  be  made  use  of,  such  adjuvants 
as  warmth,  stimulation,  and  rubbing  of  the  body  in  the  direction  of  the 
venous  circulation  are  not  to  be  forgotten. 

Corns. 

Corns  belong  to  the  papillomata,  and  may  be  defined  as  an  undue 
development  of  the  cuticle  attended  with  increased  vascularity  of  the 
underlying  cutis  and  more  or  less  enlargement  of  its  papillae.  They  are 
caused  by  intermittent  or  occasional  pressure.  There  are  two  varieties — 
the  hard  and  the  soft — the  former  situated  upon  exposed  parts  like  tlie 
little  toe  or  the  back  of  the  toes,  the  latter  being  found  between  the  toes 
and  deriving  their  character  from  the  moisture  usually  existing  in  this 
place.  For  the  same  reason  a  soft  com  grows  more  rapidly  than  a  hard 
one. 

Corns  are  usually  flattened  and  circular  in  shape  externally,  and  extend 
beneath  the  skin  in  a  conicular  wedge-shaped  manner.  It  is  to  this  latter  circum- 
stance, whereby  the  apex  of  the  cone  or  wedge  presses  upon  the  sensitive  papillae 
underneath,  that  corns  owe  their  painful  character.  Old  corns  frequently  nave  a 
bursa  develop  underneath  them.  This  may  become  inflamed  and  even  suppurate, 
a  process  usually  very  painful  and  occasionally  terminating  in  ulceration,  which 
may  perforate  deeply  into  the  tissues,  even  to  the  bone. 

Treatment. — The  treatment  should  combine  prevention  of  recur- 
rence with  destruction  of  the  corn.  When  new  and  small,  corns  will 
commonly  disappear  on  removing  the  pressure  of  tight  or  ill-fitting 
shoos  and  placing  around  the  corn  a  felt  ring  (U-sha]>e),  whose  edges 
shall  take  the  pressure  of  the  shoe  from  the  corn.  When  it  has  existed 
for  a  long  time  a  hard  corn  should  be  thoroughly  softened  with  warm 
water,  after  which  a  solution  containing  salicylic  acid  1  drachm,  ext. 
henbane  4  grains,  flexible  collodion  1  ounce,  may  be  jminted  upon  the 
jxirt  once  or  twice  a  day.  Iodine,  potassium  chromate,  silver  nitrate,  and 
other  similar  agents  have  been  recommended.  Inflamed  corns  should 
be  treated  by  elevation  and  rest  of  the  part,  together  with  antiseptic 
fomentations.  If  pus  forms,  it  should  be  evacuated,  great  and  almost 
immediate  relief  usually  following.     (Vide  also  Chapter  XXVII.) 

Bunions. 

A  bunion  is  an  enlarged  noi^mal  bursa  or  one  produced  adventitioudy 
by  the  pressure  of  an  ill-fitting  shoe.  Bunions  are  usually  found  on  the 
inner  side  of  the  great  toe  at  the  metatarso-phalangeal  joint.  When  the 
shoe  ha.s  its  inner  border  slanting  outward,  as  in  very  pointed  shoes,  or 
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it  is  too  short  and  narrow,  the  best  conditions  are  present  for  producing 
a  bunion.  Another  cause  is  prolonged  continuous  standing  upon  a  weaK 
tarsus,  which  produces  flat-foot  and  the  oblique  outward  direction  of 
the  great  toe  which  accompanies  the  condition.  It  may  become  much 
enlarged  and  inflamed,  and  not  infrequently  terminate  in  suppuration. 
Very  commonly,  too,  the  joint  becomes  prominent  on  its  inner  side  from 
enlargement  of  the  head  of  the  metatarsal  bone.  In  extreme  cases  the 
great  toe  may  lie  at  almost  a  right  angle  to  the  long  axis  of  the  foot  and 
over  or  under  the  adjacent  toe.  In  such  cases  the  deformity  is  pro- 
nounced and  the  interference  with  walking  quite  marked. 

Treatment. — This  is  preventive  or  curative.  Remembering  the 
etiology  of  bunions,  it  is  apparent  that  proper  shoes  are  necessary.  The 
inner  side  of  the  shoe  should  be  almost  straight,  there  should  be  suf- 
ficient width  to  permit  the  foot  to  spread  normally,  and  the  shoe  should 
be  sufficiently  long.  When  inflamed  the  foot  should  be  elevated  and 
put  at  rest.  Incision  is  indicated  when  pus  is  present.  In  the  old  and 
inveterate  forms,  without  much  or  any  inflammation,  a  blister  may  be 
applied,  and  its  counter-irritant  effect  maintained  by  rubbing  in  an  oint^ 
ment  of  biniodide  of  mercurj-,  10  grains  to  the  ounce  of  lard.  Where 
the  head  of  the  metatarsal  bone  is  unduly  enlarged  and  the  deformit)' 
great,  excision  of  a  wedge-shaped  piece  of  bone,  followed  by  fixation  of 
the  toe  in  a  normal  position,  is  indicated.  Except  in  very  old  and  feeble 
subjects  amputation  is  rarely  called  for. 

Ingrown  Toe-nail. 

Two  causes  operate  to  produce  ingrown  toe-nails :  one  is  the  pressure 
of  a  shoe  or  tight  stocking  which  is  too  narrow ;  the  other  is  the  over- 
growing of  the  cuticle  adjacent  to  the  edge  of  the  nail.  This  latter  is  a 
very  common  cause,  which  is  frequently  aided  by  the  bad  practice  of 
rounding  off  corners  when  cutting  the  nail.  In  the  milder  grades  of 
the  trouble  there  is  little  to  be  seen  on  inspection  except  the  overhang- 
ing cuticle.  When,  however,  ulceration  has  occurred,  the  side  of  the 
nail  may  be  covered  with  foul  granulations  which  exude  pus.  The  pain 
and  inability  to  walk  may  be  very  great  when  the  inflammation  is  pro- 
nounced.    In  some  severe  cases  widespread  cellulitis  may  be  present. 

The  therapeutic  indications  are  to  remove  pressure  either  of  the  shoe 
or  cuticle  and  to  substitute  healthy  for  unhealthy  granulations.  Patients 
with  ingrown  toe-nails  should  wear  well-fitting  shoes  and  stockings. 
When  the  cuticle  overhangs  it  may  be  pushed  back  into  normal  place  by 
inserting  a  small  roll  of  cotton  under  tne  edge  of  the  nail  and  along  the 
border  of  the  same.  Adhesive  plaster  applied  so  as  to  draw  the  cuticle 
from  the  edge  of  the  nail  has  proved  of  signal  value  in  the  writer's 
hands.  In  the  more  severe  cases  the  granulations  should  be  touched 
with  silver  nitrate  or  eopjKT  sulphate,  or,  better  still,  they  should  be 
curetted  away  and  the  remaining  surface  thoroughly  disinfected  and 
cauterized.  Others,  again,  may  only  yield  when  to  the  above  treat- 
ment is  added  continuous  pressure  and  some  astringent  powder.  This 
may  be  done  by  dipping  a  small  hard  roll  of  absorbent  cotton  into  pow- 
dered lead  nitrate  and  binding  it  over  the  granulating  surface  with 
adhesive  plaster.     Sometimes  removal  of  the  contiguous  portion  of  the 
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Tiail  is  iiidiiiktefl,  but  this  pnx*i»clure  is  niivly  necessary  if  both  patient 
and  surgeon  will  exerei.se  ii  little  jiatience  and  employ  treatment  along 
lie  line:?  above  indicated. 


Skin-graptinq. 

The  two  recognized  niethmls  of  ^k in-grafting  include  that  of  (a) 
Haniihon  or  Reveixlin  ;  (h)  of  ThierRcli, 

(fi)  The  Hamilton  orReverdin  Method. — This  consists  in  spreading 
njKin  tlie  gninnkiting  surface  minute  portions  of  the  epidermis  which 
have  ^>een  shave^I  off  fro!n  8ome  convenient  region  (callui^  in  the  ]KiIm 
of  the  hand  is  useful).  These  are  ivlneed  about  one-tjuarter  of  an  inch 
froni  cacii  *tther.  They  adhere  to  tbe  nnderlying  grainjlations,  upon 
whieli  they  sjireail  until  they  eoalesce  with  neigh  I  coring  ?ipots.  Ulcers 
trt*at€*d  in  tliis  way  heal  ra|>idly,  but  when  extensive  are  apt  to  be  fol- 
lowed by  a  weak  M-ar  and  considerable  e<tntmcti<uj, 

(h)  The  Thiersch  Method, — In  this  niethotl  about  half  the  thick- 
ness of  the  ,skin  h  usefl.  It  is  removed  Ijy  putting  the  skin  on  the 
str€*teh  cidier  with  hrotid  sharp  retrat*t<»rs  tir  l>y  gnisping  the  part  ^o  as  to 
areoniplish  tlie  siime  cttect,  wben,  witli  a  keen  raznr  previously  wet  with 
a  sterile  normal  (JJ-IJ)  |K:'reent.)  solution  i>f  ennnnon  s;dt,  strips  anywhere 
from  one  to  twelve  inches  long  are  removeil.  These  are  transferred  to 
the  womid  uiK>n  the  razor-hhule  or  a  spituhu  and  spread  evenly  antl 
idosely  upon  the  surface  with  probes.  The  preparation  of  the  granu- 
lating surfaee  for  the  rc<'eption  of  the  grafts  is  of  vital  inipi^rtance  to 
giiccess.  It  shotdd  have  been  made  aseptic  and  healthy.  When  gmnu- 
lations  are  deep  red  or  *'  raw  beef  ^'  in  color,  with  little  or  no  jHis,  and 
cicatrization  has  already  iK'gnn,  we  have  the  best  surfaee  for  grafting. 
It  is  not  necessary*,  however,  to  wait  nntil  this  comlitjon  is  pres(}nt. 
Provided  the  surface  Ix^  aseptic,  the  suiMi'i-ficial  granulations  may  be  cur- 
rette*!  off,  a  very  light  touch  being  sutficient  to  do  tins.  It  has  Iw^en 
recommended  to  remove  any  line  of  cicatrization  wliich  may  be  ah^eady 
formed,  as  ex|ierience  has  shown  that  subsecjoentiy  ulceration  frequently 
mx'nrs  in  just  this  place.  All  hemtnTliage  is  to  be  thoroughly  cjiecked 
before  the  grafts  are  put  in  |>ositi(ai,  The  after-dressing  consists  in  first 
jdacing  a  hiyerof  stcrilizetl  green  protective  or  rubber  tissue  sufticicntly 
large  tn  cover  the  entire  surface  and  r>verlap  tbe  Ciiges  a  little.  This  is 
to  be  laid  on  evenly,  and  over  this  are  a|>p!ie*l  gjiuzc  compresses  s;itii- 
rsited  in  the  normal  sahne  sf>lution  and  absorlient  cotton,  all  Hnnly  held 
in  place  with  a  bandage.  Gold-  or  tin-foil  may  be  used  in  place  of  the 
protective  or  rnl>l>er  tissue,  and  sterilized  oil  may  l>e  snljstitued  for  the 
saline  sohuion. 

The  oil  dreeing  is  certainly  more  convenient  than  tlie  solution,  with  which 
the  dressing**  must  be  kept  constantly  saturated  to  ensure  iiucce^s.  Any  flres^ing 
which  sticks  h  apt  to  dislodge  tlie  ^raft*«»  their  adhesion  to  the  uaderlying  surface 
ill  the  firs^t  few  days  beinp  very  alight.  No  anfij^tplir  «oluiwnn  ithonld  comt;  in  ron- 
tact  icifh  (he  qrajU.  Tbe  djeswing  shoidd  not  be  changed  under  four  or  five  days, 
and  »hoidd  then  be  removed  with  the  greatest  care  lesi  the  gratis  be  disturbed.  A 
similar  dressing  ahauld  replace  the  first,  and  not  be  discontinued  under  two  weeks, 
after  which  »otue  oiiitnieiit  may  be  used.  The  advantages  of  tbe  Tliiersch  method 
are  the  rapidity  of  healing  of  exteuaive  defects  and  the  relative  non- contractility 
of  the  new  gkin  thtia  formed. 
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Extraction  op  Teeth. 

There  is,  perhaps,  no  minor  surgical  procedure  which  reauires  for  its 
proper  completion  a  more  thorough  application  of  anatomical  knowledge 
and  more  manual  dexterity  than  the  extraction  of  teeth.  When  one  con- 
siders the  frequency  with  which  the  average  practitioner  is  called  upon 
to  perform  the  operation,  it  is  apparent  that  he  should  possess  suflBcient 
knowledge  to  appreciate  the  dangers  arising  from  the  application  of 
immoderate  and  misdirected  Force. 

Conditions  demanding  Extraction. — There  are  various  conditions 
which  demand  the  extraction  of  teeth.  Chief  among  these  are  the 
various  inflammatory  conditions  resulting  in  abscess  of  the  alveolus  of 
the  root  or  the  destruction  of  the  crown  from  caries ;  old  stumps  and 
teeth  with  sharp  or  ragged  edges  which  may  irritate  the  inside  of  the 
cheek  or  the  tongue,  producing  ulcers  and  even  epithelioma ;  irregular, 
impacted,  and  overcrowded  teeth ;  various  operations  upon  the  jaws, 
such  as  resection,  tapping  the  antrum  of  Highmore,  etc.;  and,  finally, 
incessant  toothache  not  remediable  by  any  other  means. 

Instruments  Required. — The  instruments  required  are  forceps  and 
the  elevator.  There  should  be  at  least  five  pairs  of  forceps,  and,  better, 
seven.  (The  more  experienced,  however,  the  operator  the  fewer  the 
forceps  needed.)  The  forceps  have  various  shapes  to  meet  the  require- 
ments. The  elevator  is  of  use  where  the  forceps  cannot  be  applied,  as, 
for  instance,  in  troublesome  stmnps  lying  beneath  the  alveolar  border. 

Method  of  Extradition. — To  extract  teeth  properly  the  operator 
should  bear  in  mind  certain  anatomical  points.  The  teeth  are  arranged 
in  the  form  of  an  arch  in  which  each  tooth  is  a  keystone,  it  being  nar- 
rower at  the  inner  alveolar  border  than  at  the  outer.  It  can  therefore 
be  dislodged  most  easily  by  force  acting  in  a  direction  outward — /.  e. 
toward  the  cheek.  Furthermore,  the  alveolar  border  is  much  thinner 
upon  the  outer  than  upon  its  inner  side.  (An  exception  must  be  made 
at  the  site  of  the  third  molar  (wisdom)  tooth.)  The  tooth  should  be 
seized  with  appropriate  force  upon  the  fang  well  beyond  the  crown. 
Pressure  outward  is  then  made,  this  frequently  splitting  the  socket  on 
the  outer  side  and  coincidently  rupturing  the  periosteum  on  the  inner 
side  of  the  tooth.  The  pressure  is  then  reversed  and  the  tooth  brought 
back  into  its  original  place,  this  motion  causing  the  periosteum  on  the 
outer  side  to  break.  By  quickly  repeating  these  rocking  movements  the 
periosteum  is  entirely  torn  through  and  flie  socket  sufficiently  bent  or 
split  to  leave  the  tooth  free,  when  by  adding  a  direct  pull  the  tooth  is 
extracted.  Naturally,  the  technique  varies  somewhat  with  the  tooth 
extracted  and  its  situation,  whether  in  the  upper  or  lower  jaw.  In  the 
upper  jaw  direct  pressure  upward  permits  the  forceps  to  be  easily 
applied  to  the  fang.  In  the  lower  jaw  the  operator  adjusts  the  forceps 
to  the  neck  of  the  tooth  and  presses  it  down  with  the  thumb  of  liis  left 
hand  placed  over  it  in  the  mouth,  the  fingers  of  this  hand  grasping  the 
lower  jaw  firmly  from  below. 

Accidents  from  Extraction. — (a)  Hemorrhage. — This  may  be 
severe  enough  to  threaten  life  in  those  having  a  hemorrhagic  diathesis. 
Ordinarily  it  is  not  of  moment. 

The  socket  having  been  thoroughly  cleared  of  clot,  ice  or  ice-water  may  be  put 
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into  it,  fallowed,  if  necessary,  by  a  cottim  plu^  soaked  in  some  astringent,  such  aa 
pei^ulphate  or  perch loritle  of  iron,  tannin,  alnni,  ami  the  like.  Tid;*  plu>r  f^hould 
be  preaaed  firmly  into  the  socket  and  reach  it**  uppermost  part,  otherwise  tlie  pre^s- 
gure  of  the  hlmid  will  quickly  dislodge  it:  !*ht»nld  plu«:ging  prove  inadequate,  the 
fine  point  of  a  Puqueiin  eautery  may  be  nsed  vvitb  advantage.  Where  the  tooth 
th«t  has  just  been  extracted  is  at  hand,  it  maybe  placed  in  tlie  socket  and  pressed 
firmly  in.     Thit*  often  s^ucceed^  admirably. 

(6)  Z)i^location  or  Ft'fwturr  of  the  Lower*  Jffu\ — These  injuries  .should 
receive  iniinediiite  treatment,  the  details  of  which  %vill  be  foiiiul  else- 
where, 

(r)  Frtfcture  of  Opposlttf/  Tnih, — Tliis  result??  front  slijijiing  of  the 
forcepji  Of  tlieir  siulclen  and  in^antici[Wited  rehnise  fnmi  breaking  <d"  the 
en>wn,  etc,  whereby  the  fomepj*  hit  the  teeth  abt>ve  or  below,  aa  the 
case  may  be. 

(ff)  Fracture  of  the  Tooth  ExtraHed, — When  this  oeeiirs  all  pieces 
should  \w  removcil  with  appropriate  ffirceps.  Should  the  rt^moval  of  the 
n*niainder  rd' the  i'ang  refjuire  iinich  bruising  ur  breaki[ig  fd' the  alveohis, 
it  is  better  to  postjM>iie  its  removal  until  it  has  risea  nearer  tlie  alveolar 
btmJer. 

(e)  Extraetion  of  Ihalthq  7('r/A,— This  may  hai>j>en  through  mis- 
take, or  a  healthy  tooth  may  l>e  pulled  *'oiueideutly  with  one  diseased. 
The  socket  should  be  eleansed  and  the  tooth  washetl  in  warm  water  aud 
replaced*  After  pressing  it  firndy  intn  place,  it  may  l>e  retaiueil  by 
closing  the  teeth  aud  tuaintaiuing  this  apposition  with  au  appropriate 
bandage. 

(/)  Forcing  a  Tooth  into  the  Antrum  of  J[if/fimori\ — This  aeeiilent  is 
due  tf>  presiding  Uy*  firmly  in  the  effort  to  grasp  the  fang.  The  tor>th  should 
be  removed  and  the  rarts  th^iroughly  cleansed  to  avoid  inttanimatiou  aud 
suppuration  within  the  antrum. 

(//)  Tmrhif/  of  thf  Atveoktr  Bonter, — Careh^ss  apjdication  id*  the  ftyr- 
ceps  is  the  usual  caii.se.  When  slight  the  gum  may  be  presse*!  intn  place. 
If  more  extensive,  one  or  mon^  stitches  may  be  recpnrcd, 

(h)  Injur  if  to  the  Inferior  Dental  Nerve. — This  may  <.M:cur  as  the  result 
of  dislt>cati(m  of  the  hnver  jaw  or  from  fracture.  Perfect  reinisition  of 
the  parts  is  the  treatment  indicated. 

(i)  Prof^jthif;  of  ft  Tooth  or  of  Pieces  of  Imlriimaits  info  the  Larifmr. — 
The  result  may  be  immediate  suttocatioii,  or,  if  the  fon^ign  bmly  eseajic 
through  the  vwal  cords,  a  scjitic  pueuniouiu  is  apt  t(»  iH^cur.  To  avoid 
this  complication  the  (vp^nitor  shcmld  invariably  make  sure  that  tlie  for- 
ccpi^  have  released  the  tooth  previcnisly  drawn  l>cfore  again  intrcHlucing 
tliem  into  the  moutli.  When  the  aceidcnt  fias  <jccurred  removal  of  the 
forfdgn  btxiy  is  im|}crative,  and  may  be  accomplished  by  ajipropriate 
nicasure.s. 

Hypodermatic  Medication* 

Except  where  a  drug  is  being  constantly  used  it  is  better  kept  in  the 
form  of  t;iblets  than  in  solntifui,  whieh  httter  easily  deteriorates  from 
keeping  too  long.  A<lmiuistrati<ni  is  made  by  means  of  a  liyiKxlcrmic 
eyringe,  of  whicli  there  aR*  varimis  fiirms,  all  constructed,  however,  inxm 
a  common  principle.  It  usually  cuntiuiis  about  thirty  minims,  and  is 
graduatetl  either  upon  the  barrel  or  upon  the  shaft  of  the  piston,  that  so 
a  given  numWr  of  drops  may  be  injected. 
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Points  of  Election  for  Injection. — Injections  are  best  given  in  places 
where  there  is  sufficient  subcutaneous  tissue  to  permit  me  skin  to  be 
pinched  up,  and  also  where  there  are  no  perceptible  veins.  (Where  it  is 
desired  to  produce  a  local  as  well  as  a  constitutional  eflTect  the  injection 
may  be  made  at  the  affected  site.)  Speaking  generally,  however,  the 
outer  side  of  the  upper  or  lower  extremities  will  be  found  the  safest  and 
best  places  for  injection. 

'  Method  of  Administration. — The  surface  selected  having  been  thor- 
oughly cleansed  with  alcohol  or  ether,  the  solution,  just  brought  to  the 
boiling-point  in  a  spoon  placed  over  a  gas-jet  or  lamp,  is  drawn  into  the 
syringe.  (The  advantages  of  boiling  are-  sterilization,  readier  absori>- 
tion,  and  diminution  of  pain.)  The  needle  having  been  adjusted,  the 
syringe  is  then  turned  with  the  needle-point  upwara  and  all  air  expelled. 
The  skin  is  pinched  up  between  the  finger  and  thumb  of  the  left  hand 
and  the  needle  inserted  with  a  ouick  thrust.  Done  properly,  the  entrance 
of  the  needle  will  be  barely  felt  by  the  patient  When  the  needle  has 
been  inserted  to  almost  its  full  length,  the  fluid  should  be  slowly  ex- 
pressed, the  needle  being  gradually  withdrawn  at  the  same  time.  This 
Procedure  helps  to  avoid  the  accident  of  injecting  directly  into  a  vein 
y  constantly  shifting  the  point  of  the  needle.  The  injection  completed, 
the  needle  is  wholly  withdrawn  and  the  fluid  further  dissipated  by  gentle 
friction  with  the  fore  finger  over  the  injected  area.  Where  the  skin  is 
unduly  sensitive  a  cloth  wet  in  cold  water  should  now  be  applied  for 
fifteen  or  twenty  minutes  to  allay  irritation  and  congestion  ana  possible 
inflammation. 

Accidents. — (a)  Injection  Directly  into  a  Vein. — This  produces  fre- 
quently very  alarming  symtoms.  The  patient  becomes  suddenly  dizzy ; 
tne  face,  first  pale,  quickly  becomes  suffiised  ;  the  temporal  arteries  may 
be  seen  throbbing  vigorously;  buzzing  noises  in  the  ears  are  heard. 
These  phenomena  are  succeeded  by  a  more  or  less  violent  congestive 
headache  which  may  persist  for  several  hours. 

Severe  as  are  the  symptoms,  the  condition  passes  off,  as  a  rule,  without  further 
detriment  to  the  patient.  In  the  writer's  experience  this  accident  is  most  apt  to 
occur  to  those  addicted  to  the  use  of  the  syringe.  It  is  possible  that  in  such  per- 
sons the  repeated  injections  have  produced  contraction  in  the  connective  tissue 
under  the  skin,  as  a  result  of  which  certain  small  veins  have  been  made  patulous 
by  having  their  walls  pulled  u}>on  from  each  side  and  their  diameter  increased. 

(6)  Injur}/  to  a  Nerve. — This  is  sometimes  severe  enough  to  produce 
neuritis  and  pain  which  may  persist  for  a  long  time.  In  this  connection 
the  writer  has  seen  two  cases  in  which  almost  immediately  following  an 
injection  the  skin  of  the  whole  arm  became  raised  into  irr^ular  wheals 
of  varying  size  and  attended  with  severe  itching  and  burning.  Under 
cool  applications  the  condition  speedily  disappeared. 

(c)  Sepsis. — Now  and  then  cellulitis  or  a  local  abscess  develops  after 
injection.  It  can  almost  invariably  be  attributed  to  lack  of  cleanliness. 
Sometimes,  however,  it  occurs  in  certain  depraved  constitutional  states 
where  direct  infection  can  be  fairly  well  excluded. 

Care  of  the  Syringre. — Much  difficulty  is  often  experienced  in  keep- 
ing the  syringe  in  good  condition.  Either  the  needle  becomes  blunted 
or  stopped  up  or  the  piston  becomes  dry  and  does  not  exert  sufficient 
suction.     By  filling  the  syringe  before  attaching  the  needle  the  chief 
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enufie  of  blunting — viz.  striking  the  nctiUe- point  a^aiuBt  the  sjxmn — 
will  he  obviatecL 

After  iiJiinjTj  tlie  needle  sboiild  be  blown  ihrontfb  to  rtniove  all  remaiuinj^^ 
raobtiire  from  the  bore,  ur  it  nmy  be  well  heated  over  the  ^ns  or  lamp.  Final Iv, 
by  putting  a  drop  nf  oil  tn*w  and  then  between  the  wnshcrw  of  the  piston  the  f^iic- 
tion-power  will  be  niaiiilained.  The  nerew  eaps  luvompanying  Byriiiges  are  of  lit- 
tle or  no  use  in  preventing  drying,  as  air  readily  enters  along  the  shaft  of  the 
[iii^tcm. 

BANDAGmO, 

The  tenrlent*y  in  bandaging  to-daj'  is  toward  simplicity,  and  this  is 
dne  in  [mrt  to  nnwlern  itleas  of  antiseptic  and  aseptic  stii^^ry  and  in  part 
to  the  ointe rials  einplnyed. 

The  need  for  elalK>rate  description?*  of  the  various  nieth^^ds  of  band- 

Fio.  98. 


Flffiipc-of-B  bandftge  of  leg. 


aginpf  difterent  parts  of  tho  brHly  does  not  seem  to  exist,  and  therefore 
diagrams  insteutl  of  verbal  deseriptionis  Avill  be  employed,  the   latter 


Fuj.  m. 


Fig.  loo. 


□s 


Vclponu'f  bundnge. 


Aeeendluil  mpkcti  htksidm^  of  the  groiti. 


bcnng  too  complicated  and  indi'linite  to  justify  the  ftjmee  they  twnnipy  in 
the  average  text-book  of  surgery. 
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Among  the  materials  used  in  bandaging  may  he  inehitlefl  cotton, 
dieese-eloth,  eriiiuline,  jtj^tiuze,  flannel^  rubl)er»  and  material-?  which  have 
lieen  impreguuted  with  j>hister  of  Paris,  staivh,  siHeate  of  sodium,  etc. 
In  selecting  a  bandage  cme  must  have  in  mind  the  peni  to  be  bumJaged^ 


Fig,  lOL 


Fig.  102. 


K  -•. 


fc 


Head -nnrt  neck  btmclaRe. 


the  mnojtntofrrnfrnhd  anff  a^ppoii  ret|iiirt*d,  the  b'Hf/fh  of  tunc  the  latter 
is  to  be  maintained,  the  rffevi  upon  the  HLin^  the  virvuhition  of  the  jiiirt, 
and  such  other  eoiisidenitions  as  may  be  in(iic4ited  in  iuilividual  ca*«s. 
For  instauce,  erinoHne  is  easily    impregnattHi    with   plaster  of   Paris, 
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Fig,  mm. 
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,1 


Sfiicji  huinclafro  of  shnulder. 


starch,  or  other  stitfcning  material,  and  when  so  nsetl  has  jiecnli^- 
advantagcs  in  giving  firmness  tu  the  flressiug.  Where  modenitc  tirn' 
ucss  with  some  elasticity  is  desind>le  cotton  is  a  gtHxl  agent.  We  emplt* 
bandages  to  give  rest  and  supjxvrt  to  affected  jmrts,  to  retain  splints  ai» 
dressings,  to  prevent  i>r  reduce  swelling,  and  to  check  hennirrliag^. 


Bandiigc's  may  be  divi*letl  into  three  general  eksses^ — the  r(ilia\  tri~ 
tinfftilar  or  smrf,  imd  specif t/  handiiges.  The  roller  bandage  varieis 
ill  width  and  length  acenrding  t+)  the  reqnireinents  in  individual  eaj^^s. 
It  is  ernpluye*!  as  ttie  W/k/A  or  ifouUc  roller,  the  former  l)eing  t!ie  one  in 


¥ni.  im. 


Fig.  106. 


TIdrd  roller  of  DLSuiitt'x  bnTidaee. 


eotnnion  n.«e.     It  is  lu^ually  employed  upon  the  head  and  extremities, 
although  aiiplieahle  tu  (>ther  situationi^. 

Kolier  bandages  are  ftiude  in  various  sizes,  the  avenige  being  2 A  to 
:l  inehe^s  by  7  to  8  yanls.  They  may  be  made  into  rolls  for  use,  either 
by  hand  or  with  ap[)rf>priate  apparatus  fonnd  in  instnnnent-i? tores. 


Fig.  107. 


Fig.  lOS. 
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Fio.  109. 
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Bearing  in  mind  the  amount  of  firmness  and  support  required,  and  that 
the  pressure  must  be  evenly  distributed  over  the  part,  the  roller  is 
seized  with  the  right  hand,  the  free  end  being  detachra  with  the  thumb 
and  fore  finger  of  the  left  hand,  the  bandage  unrolled  for  some  three  or 
four  inches ;  the  free  end  is  then  placed  upon  the  inner  side  of  the  limb, 
and  the  roller  carried  around  it  again  and  asain, 
each  time  overlapping  the  one  preceded  bv 
about  half  its  wiath.  Where  the  extremity 
is  cone-shaped  the  reverse  must  be  employed, 
this  bein^  done  by  turning  the  bandage  on 
itself.  This  process  is  repeated  until  the  part 
again  becomes  cylindrical  or  until  the  r^on 
is  sufficiently  covered.  When  the  bandage  has 
been  applied  the  remaining  free  end  is  pinned 
to  the  underlying  layers. 

The  trianerular  or  soarf  bandacre  is  sim- 
ple, efficient,  and  of  wide  applicability :  it  has 
proven  of  great  value  in  emei^ncies  upon 
the  battle-field  and  elsewhere. 

Special  bandafires  include  the  many^aikd 
H  and  T  bandages,  all  of  which  are  found  use- 
Barton'8  head  baiuiage  as  em-  ful  in  Certain  regions  of  the  body,  a  few  typ- 
Fng^piaster^f^Paris'banda^r  ical  examples  being  shown  in  Figs.  107, 108. 


CHAPTER  XIX. 
ANAESTHESIA  AND  ANAESTHETICS. 
By  H.  a.  Hare,  M.  D. 


The  word  ancuthetic  was  first  suggested,  as  a  suitable  term  for  a  drug  which 
removed  the  sense  of  pain,  by  Oliver  Wendell  Holmes  in  November,  1§46,  the 
discovery  of  this  property  of  ether  or  ethyl  oxide  having  been  put  to  practical 
application  by  Dr.  Morton,  a  dentist  of  Boston,  on  September  30, 1846.  The  first 
puolic  use  of  ether  for  surgical  purposes  was  made  by  Warren  on  the  16th  day  of 
October,  1846,  in  the  Massachusetts  General  Hospital.  Although  Long  of  Georgia 
caused  ansesthesia  by  ether  as  early  as  1842,  and  Jackson  of  l^ston  asserted  that 
it  was  he  who  made  the  discovery,  and  not  Morton,  it  has  been  decided  by  com- 
petent judges  that  the  latter  (Morton)  really  deserves  the  credit  for  the  general 
introduction  of  ether  as  an  anaesthetic  for  surgical  purposes.  In  November,  1847, 
just  one  year  after  Morton's  discovery,  Simpson  of  Edinburgh  first  noted  the 
ansesthetic  power  of  chloroform  on  himself  and  some  friends.  Since  this  time  no 
other  substance  designed  to  produce  general  surgical  anaesthesia  has  been  intro- 
duced which  approaches  the  usefulness  of  these  two  drugs,  and  they  remain  the 
almost  universal  anaesthetics  of  the  day,  if  we  except  nitrous-oxide  gas,  the  appli- 
cations of  which  are  very  limited. 

Before  discussing  the  action  and  uses  of  ether  and  chloroform  it  is 
proper  to  consider  several  general  facts  concerning  both  of  them  and  the 
use  of  anaesthetics  in  general.  The  first  fact  to  be  borne  in  mind  by  the 
surgeon  is  that  these  drugs  are  not  to  be  used  except  Avhen  really  needed, 
and  when  employed  are  to  be  chosen  with  distinct  ideas  as  to  their  indi- 
vidual peculiarities  and  indications  in  each  case.  A  patient  under  the 
effect  of  so  powerful  a  drug  that  consciousness  is  destroyed  is  nearer 
death  than  the  ordinary  human  being,  since  the  primary'  depressing  influ- 
ence upon  the  high  nervous  centres  may  speedily  pass  to  the  lower  vital 
centres  in  the  medulla  oblongata. 

Again,  the  day  is  fai>t  approaching,  if  not  already  here,  when  the  sur- 
geon must  choose  the  anflestnetic  to  be  used  in  each  individual,  just  as 
he  directs  one  or  another  cardiac  stimulant  in  circulatory  failure  accord- 
ing to  the  end  to  be  obtained.  No  one  should  use  ether  exclusively  or 
chloroform  exclusively,  for  there  are,  as  we  shall  point  out  later  on,  indi- 
cations and  contraindications  governing  the  use  of  both. 

Another  ix)int  to  be  remembered  is  that  the  skill  of  the  aufesthetizer 
does  not  consist  so  much  in  getting  his  patient  under  in  a  short  time  as  it 
d(X^s  in  producing  surgical  antesthesia  gently^  eamly,  and  tenderly ,  so  that 
the  heart  and  mind  will  not  be  disturbed  by  suffocation,  fright,  strug- 
gling, or  overdosing  with  the  drug.  Many  anaesthetizers  think  that  their 
responsibility  ceases  as  soon  as  the  patient  returns  to  consciousness,  but 
nothing  is  more  erroneous,  for  much  of  the  post-anaesthetic  distress,  the 
vomiting,  the  bronchitis,  the  pulmonary  congestion,  and  the  condition  of 
anuria  may  be  avoided  by  properly  giving  the  drugs  we  are  discussing. 
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It  is  quite  as  much  a  duty  to  avoid  excessive  drugging  under  these  circum- 
stances as  it  is  to  avoid  overdosing  when  digitalis  or  any  other  powerful  dru^  is 
used,  for  the  skill  of  the  physician  consists  not  only  in  knowing  what  to  give,  out 
in  knowing  when  enough  has  been  used  to  produce  the  results  sought  for.  The 
dose  of  the  anaesthetic  is  to  be  governed  by  the  response  of  the  individual,  and  the 
physician  who  drowns  his  patient  with  chloroform  or  ether  is  producing  poisoning 
and  not  therapeutic  anaesthesia. 

Every  person  to  whom  an  anaesthetic  is  to  be  given  should  be 
examiiu'd  to  determine  the  condition  of  the  fiear't  and  blood-vesselsy  and, 
if  time  permits,  the  urine  should  be  examined  repeatedly  for  several 
days  prior  to  the  operation  to  determine  the  condition  of  the  kidneys, 
since  the  danger  of  artificial  anaesthesia  is  greatly  increased  by  the  pres- 
ence of  disease  of  the  heart,  blood-vessels,  or  kidneys.  Immediately 
before  the  drug  is  given  careful  inquiry  should  be  made  to  discover 
whether  the  patient  has  some  foreign  body  in  the  mouth,  such  as  false 
teeth,  tobacco,  pins,  or,  as  is  frequently  the  case  to-dav,  chewing-gum, 
which  if  not  removed  may  cause  grave  difficulties  by  falling  to  the  back 
of  the  mouth  and  so  obstructing  the  air-passages.  The  patient  also  should 
be  asked  whether  he  or  she  has  ever  taken  an  anaesthetic  before,  and 
if  so  whether  it  had  any  untoward  effect.  In  this  manner  idiosyncrasies 
may  be  discovered  which  \n\\  enable  the  physician  to  be  on  the  lookout 
for  accidents. 

An  ansesthetic  should  never  be  given  without  the  consent  of  the  patient  or  his 
friends  if  it  be  possible  to  obtain  it,  but  in  an  emergency  case,  should  no  friends  be 
at  hand  and  the  patient  incompetent  to  decide  for  himself,  then  the  surgeon  may 
fearlessly  take  the  responsibility  of  giving  the  drug  he  deems  safest.  Care  should 
always  be  taken  when  a  woman  is  to  be  anaesthetized  that  a  reliable  asHstant,  pref- 
erably a  female  nurse,  is  present,  both  for  the  comfort  of  the  patient  and  for  pro- 
tection of  the  physician,  since  canes  are  on  record  where  the  patient  has  accused 
her  medical  attendant  of  assault  while  he  had  her  under  the  effects  of  the  drug, 
either  for  the  purpose  of  blackmail  or  because  in  the  anaesthetic  sleen  she  has 
experienced  an  orgasm  of  which  the  anaesthetizer  has  appeared  to  be  tne  cause. 

Leaving  for  later  on  the  discussion  of  the  relative  safety  of  the  minor 
anaesthetics,  we  come  to  a  study  of  the  safety  of  ether  and  chloroform. 
There  has  been  much  difference  of  opinion  as  to  the  relative  safety  of 
these  drugs,  but  at  present  the  profession  is  practically  a  unit  in  recog- 
nizing that  ether  is  the  less  dangerous  by  far,  although  a  large  number 
of  eminent  men  still  employ  chloroform  to  the  exclusion  of  ether,  on 
the  ground  that  when  given  with  care  accidents  are  almost  unheard  of. 
When  we  remember  that  in  many  cases  the  giving  of  the  anaesthetic  is 
entrusted  to  the  least  experienced  professional  man  present  or  to  a  nurse, 
the  relative  danger  of  ether  and  chloroform  is  a  factor  of  importance. 

Deatlis  have  occurred  in  only  too  many  instances  while  patients  have  been 
under  the  infiueilce  of  either  drug,  but  it  is  a  noteworthy  fact  tnat  in  nearly  every 
instance  where  death  has  occurred  as  the  direct  result  of  the  use  of  ether  some 
abnormal  condition  of  the  patient  precipitated  the  catastrophe.  On  the  other 
hand,  death  due  to  chloroform  has  occurred  frequently  in  those  in  the  best  of  health 
in  whom  no  trace  of  disease  could  be  discovered. 

Published  statistics  as  to  the  relative  safety  of  ether  and  chloroform 
during  anaesthesia  are  ofXin  to  many  objections  and  vary  with  startling 
discrepancies,  so  that  even  the  largest  collections  of  figures  are  to  some 
extent  at  fault.  The  chief  fault  is  that  in  none  of  the  statistics  are  the 
deaths  really  resulting  from  the  direct  action  of  the  drugs  separated 
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from  those  in  which  it  has  only  needed  the  action  of  a  powerful  sub- 
stance to  upset  the  balance  of  function  in  some  diseasea  organ  and  so 
produce  a  fatal  ending. 

The  following  table  shows  the  approximate  death-rate  from  ether  and  chloro- 
form, and  the  variations  in  statistics  according  to  different  collectors : 


1  death  in  23,204  cases. 
1  death  in  16,542  cases. 
(314,738  cases),  1  death  in 

14,987  cases. 
1  death  in  23,204  cases. 
(14,581    cases),   1    death    in 

4860  cases. 
1  death  in  23,204  cases. 
1  death  in  16,677  cases. 
1  death  in  23,204  cases. 
(42,141    cases),   1    death    in 

6020  cases. 


CHLOROFORM. 

1  death  in  5860. 

(524,507  cases),  1  death  in 

3258. 
1  death  in  2873. 
(12,368  cases),  1  death  in  1236. 


1  death  in  3749. 
1  death  in  2873. 
(201,224  cases), 

2286. 
1  death  in  3000. 


1    death    in 


no  death  in  2900 


Andrews, 

Julliard, 

Ormsby, 
Roger  Williams, 

J\fedieal  News  collection. 

Coles, 

Gurlt, 

Bichardson, 
Ziegler,  Vogel,    Korte, 
and  Esmarch, 

In  studying  this  table  the  fact  must  be  constantly  borne  in  mind  that 
one  or  two  cases  of  heart  disease  or  advanced  renal  disease,  causing 
"  death  from  the  anaesthetic/*  so  called,  may  seriously  alter  the  percent- 
age, but  the  preponderance  in  favor  of  ether  is  so  great  as  to  settle  the 
question  of  relative  safety  for  ever. 

It  is  only  fair  to  state,  in  addition  to  these  figures,  that  Oilier  has  collected 
40,000  etherizations  without  a  death,  Poncet  15,000,  Tillier  6500,  and  Chabot  730. 
Similarly,  McOuire  of  Virginia  claims  28,000  chloroform izations  without  a  death. 
Von  Nussbaum  40,000,  and  Lawrie  of  India  about  30,000. 

Having  discussed  the  relative  frequency  of  death  from  ether  and 
chloroform,  Ave  pass  to  the  consideration  of  the  general  effects  produced 
by  their  use,  and  under  these  separate  lieadings  will  be  discusvsed  the 
minor  untoward  effects  caused  by  them.  As  ether  is  most  largely  used 
in  America,  we  w^ill  ^yeak  of  it  first. 


Ether. 

Sulphuric  ether  is  made  by  the  action  of  sulphuric  acid  upon  ethylic  alcohol. 
When  It  is  used  for  inhalation  purposes  the  greatest  care  should  be  exercised  to 
see  that  it  is  pure  and  concentrated.  At  77°  F.  its  specific  gravity  should  be  0.714 
to  0.717,  and  it  should  leave  absolutely  no  residue  on  evaporation.  Ether  should 
boil  at  98.6®  F.  if  placed  in  a  test-tube  containing  some  broken  glass,  and  if  10  c.  c. 
of  it  are  poured  on  blotting-paper,  no  odor  should  be  left  upon  the  paper  after  the 
ether  is  evaporated. 

When  ether  is  first  inhaled,  even  when  well  diluted  with  air,  it  is  apt 
to  cause  a  sensation  of  oppression  or  even  of  suffocation,  which  can  be 
overcome  by  gradually  increasing  the  strength  of  the  vapor  and  by  the 
aid  of  the  patient,  who,  if  intelligent,,  will  often  voluntarily  overcome 
his  shallow  oreathing  and  take  deep  inspirations  of  air  laden  with  the 
vapor. 

This  primary  sensation  of  suffocation,  with  that  which  often  comes  on  just  as 
the  patient  is  about  to  pass  into  unconsciousness,  can  nearly  always  be  avoided,  at 
least  in  part,  by  not  giving  the  drug  too  freely,  or  rather  by  allowing  enough  air 
to  enter  with  the  vapor  of  the  ether  to  prevent  cyanosis. 
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Only  in  the  most  hurried  cases  is  it  proper  to  pour  the  ether  on  the 
inhaler  and  then  hold  it  tightly  over  the  patient's  face  at  the  very  begin- 
ning of  the  administration.  Not  only  is  such  a  method  harsh  and 
calculated  to  frighten  the  timid,  but  it  is  capable  of  straining  the  heart 
through  congestion  arising  from  the  struggles  of  the  patient,  and,  if  any 
weakness  of  the  blood-vessels  is  present,  may  cause  their  rupture  by  the 
rise  of  arterial  pressure  produced  by  the  drug,  the  struggling,  and  the 
partial  asphyxia. 

The  direct  cause  of  the  primary  arrest  of  respiration  when  ether  is  given  has 
been  proved  to  be  irritation  of  the  peripheral  filaments  of  the  trifacial  nerve,  which 
reflexiy  causes  spasm  of  the  glottis  (Kretzschmar),  and  irritation  of  the  peripheral 
vagi  in  the  lungs,  which  inhibits  respiratory  movement  and  momentarily  impedes 
the  action  of  the  heart  (Hare).  Prooably  there  is  also  a  spasm  of  the  muscular 
fibres  of  the  smaller  bronchial  tubes  induced  by  the  irritant  vapor  of  the  ether. 

Very  commonly  there  follows  after  this  period  of  reflex  irritation  a 
few  long-drawn  breaths,  and  then  fixation  and  immobility  of  the  chest 
ensues,  so  that  for  thirty  seconds  or  a  minute  it  would  seem  as  if  the 

Jatient  was  forgetting  to  breathe,  and  then  a  deep  respiration  like  a  long- 
rawn  sigh  ensues,  followed  by  a  rapid,  deep  breathing,  which,  by  reason 
of  the  large  amount  of  ether  inhalea,  either  renders  the  patient  partially 
anaesthetic  and  ready  for  a  minor  and  brief  operation  or  more  commonly 
it  initiates  what  is  known  as  the  stage  of  exciienierUy  during  which  the 
patient  shouts,  sings,  cries,  swears,  or  fights,  according  to  his  tempera- 
ment and  previous  condition.  This  stage  rarely  lasts  for  more  tnan  a 
few  minutes,  and  then  the  patient  actually  passes  into  the  complete 
anesthetic  condition  and  is  ready  for  the  surgeon's  method.  The  pul^ 
from  the  first  under  ether  is  a/ccderatedy  although  in  some  cases,  where 
because  of  fright  or  other  reason  the  pulse  hasl)een  very  rapid,  it  may 
be  slowed  by  the  steadying  or  stimulant  effect  of  the  drug.  The  respi- 
rations  when  once  the  patient  is  anaesthetized  are  more  ra/>W  and  deeper 
than  in  health,  and  the  skin  is  dry  and  warm,  though  often  flushed, 
particularly  about  the  face  and  neck. 

As  the  etherization  proceeds  the  respirations  return  to  the  normal  rate  or  fall 
a  little  below  it,  and  if  the  effects  of  the  drug  are  excessively  marked,  thev  become 
slower  and  more  shallow  than  in  health,  while  the  face,  heretofore  fluslied,  mav 
become  exceedingly  pale,  or  if  the  ether  is  given  in  too  large  amount  and  witb 
too  little  air  the  patient  may  become  cyanotic. 

With  the  development  of  well-marked  muscular  relaxation  9f\oring 
or  stertorous  breathing  comes  on,  and  the  increased  secretion  of  mucus 
and  saliva  due  to  the  irritant  effects  of  the  ether  increases  the  noisiness 
of  the  respiratory  cycle.  If  the  ether  be  pushed  beyond  all  therapeutic 
bounds,  the  pallor  of  the  surface  changes  to  a  deathly  lividity,  while 
the  skin  becomes  cold  and  perhaps  relaxed  and  moist,  the  pulse  fails ; 
the  respiration  is  gradually  extinguished  from  intoxication  of  the  res- 
piratory centre,  so  that  death  ensues  from  this  cause.  The  muscular 
system  is  totally  relaxed  and  flabby,  but  the  heart  continues  to  beat 
feebly  for  some  moments  after  the  breathing  ceases.  In  producing  its 
effects  ether  depresses  first  the  perceptive  and  intellectual  cerebral  centres, 
next  the  semory  side  of  the  spinal  cord,  next  the  motor  side  of  the  cord, 
then  the  sensory  and  motor  portions  of  the  medulla  oblongata ;  and  with 
this  depression  death  ensues. 
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Turning  from  the  general  effects  produced  by  ether  to  its  therapeutic 
application,  we  find  that  it  has  certain  advaivtcbges  and  dlttadrmitages. 

The  chief  advantage  connected  with  its  use  is  that  it  is  by  far  the 
safest  anaesthetic  substance  so  far  discovered  for  the  production  of 
anaesthesia  during  prolonged  surgical  operations.  The  patient  passes 
under  its  effect,  as  a  rule,  quite  rapidly,  and  once  anaesthetized  needs 
but  a  small  additional  quantity  to  keep  him  under  its  influence. 

Besides  the  lethal  effects  of  ether  we  have  still  before  us  a  considera- 
tion of  the  non-fatal  accidents  which  may  occur  under  its  influence  and 
the  aequ^/w  which  follow  its  use.  The  accidents  which  occur  during  the 
use  of  ether  are  rarely  very  alarming,  and  consist  chiefly  in  arrest  of 
respiration  through  depression  of  the  respiratory  centre  by  the  excessive 
action  of  the  drug,  or  stoppage  of  breaihing  caused  by  an  accumulation 
of  mucus  or  some  foreign  body  in  the  air-passages.  The  appearance  of 
the  face  must  be  the  guide  under  such  circumstances  as  to  tlie  methcxls 
of  relief  to  be  employed.  If  the  face  is,  as  usual,  very  much  flushed  or 
dusky  or  cyanotic y  artificial  respiration  is  to  be  resorted  to  by  the 
general  methods  described  later  in  this  article  under  the  treatment  of 
anaesthetic  accidents.  If  it  is  very  pale,  thereby  indicating  cardiac'  as 
well  as  respiratory  failure,  then  the  artificial  respiration  should  be  aided 
by  inversion  of  the  patient  and  the  injection  of  stimulants. 

The  sequ^eloe  following  etherization  are  chiefly  pulmonarj'  and  renal, 
and  it  is  probable  that  a  certain  number  of  deaths  result  from  these 
secondary'  manifestations  of  the  action  of  this  drug.  As  will  be  j)ointed 
out  when  discussing  the  choice  of  an  anaesthetic,  bronchitis,  ptdinonary 
congestion,  and  catarrhal  pneumonia  often  seem  to  be  produced  by  it. 
Very  rarely,  even  croupous  pneumonia  has  ensued. 

Renal  disorders  from  the  use  of  ether  rarely  arise  in  persons  with 
primarily  healthy  kidneys,  and  consist  in  var^nng  degrees  of  irritability 
and  inflammation  up  to  that  which  results  in  the  ccmdition  of  anuria, 
which  is  the  most  serious  and  fatal  complication  which  can  arise,  because 
death  is  nearly  always  assured  by  this  symptom,  and  because  it  is  prac- 
tically irremediable. 

The  question  as  to  whether  ether  really  does  irritate  the  kidneys  has  been 
studied  both  clinically  and  experimentally,  and  it  seems  certain  that  if  the  drug  is 
continuously  eiven  for  a  long  period  of  time,  it  may  develon  cloudy  swelling  of 
the  cells  in  the  normal  kidney  and  actual  incompetency  in  kidneys  already  dis- 
eased. In  Weir's  studies  on  this  subject  it  Wiis  proved  that  albuminuria  might  be 
produced  in  kidneys  previously  perfectly  sound  by  inhalation  of  ether  for  surgical 
purposes,  but  that  this  was  rarely  the  case.  Similar  testimony  as  to  the  fact  that 
ordinary-  uses  of  ether  do  not  irritate  the  perfectly  healthy  kidney  is  to  be  found 
in  the  studies  of  Reuter,  Garr6,  Butter,  ana  Kurte/but  there  is  plenty  of  evidence 
that  in  the  presence  of  renal  disejise  it  causes  in  many  cases  serious  disonlers. 
Further  than  this,  nearly  all  surgeons  in  looking  up  this  question  have  regarded 
the  prt»sence  or  absence  of  albuminaria  as  the  crucial  tc»st  of  renal  integrity, 
whereas  we  now  know  that  a  much  more  accurate  guide  is  an  estimation  of  the 
amount  of  urea  excreted.  Until  this  estimation  is  made  in  a  large  number  of 
cases  this  point  cannot  be  positively  decided,  for,  in  opposition  to  the  statements 
made  above,  Deaver  found  evidences  of  renal  irritation  quite  constantly,  and  Blake 
states  that  in  36  cases  out  of  50  ether  either  produced  albuminuria  or  augmented  it. 

The  use  of  ether  in  the  case  of  diabetics  is  dangerous,  and  Becker 
has  found  in  188  cases  of  etherization  acetonuria  in  no  less  than  two- 
thinls.     Baxter  has  reported  a  death  from  ether  given  to  a  diabetic, 
who  i^assed  into  coma  from  the  ana?sthetic  state. 
Vol..  I.— 1» 
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An  important  fact  in  this  connection  with  the  development  of  catar- 
rhal complications  after  ether  is  that  surgeons,  as  a  rule,  are  careless  of 
the  maintenance  of  the  body-temperature  during  an  operation.  In  a  series 
of  studies  made  by  the  writer  some  years  since  it  was  found  that  even 
under  brief  operations  the  temperature  might  fell  from  1°  to  4°  F., 
this  fall  being  due  in  part  to  the  evaporation  of  the  ether  and  to  the 
depression  of  the  vital  processes.  Naturally,  irritation  of  the  respirator}' 
mucous  membrane  plus  exposure  to  cold  will  predispose  to  pulmonary 
complications,  and  the  chilling  of  the  surface  produces  pulmonary  and 
renal  congestion. 

Vomiting  following  the  use  of  ether  is  unfortunately  very  commonly 
seen,  and  is  practically  a  constant  sequel  in  those  who  have  inhaled  the 
drug  upon  a  full  stomach.  It  is  supposed  to  be  due  to  irritation  of  the 
vomiting  centre  and  to  the  swallowing  of  saliva  and  mucus.  It  is  to 
be  avoided  to  some  extent  by  giving  the  drug  on  an  empty  stomach. 
Once  develoi)ed,  the  vomiting  is  to  be  treated  by  counter'-irritaiion  in 
the  form  of  a  mustard  plaster  over  the  epigastrium,  by  the  use  of  one- 
grain  doses  of  acetanilide  every  hour,^  or  oy  recUd  injections  of  bromide 
of  sodium  and  laudanum  in  starch-water.  Sometimes  washing  out  the 
stomach  with  a  stomach-tube  gives  relief.  For  persistent  singultus 
drachm-doses  of  Hoffman's  anodyne  are  very  effective. 

Ohlobofobm. 

Thi8  drug  was  discovered  practically  simultaneously  by  Guthrie  in  America 
and  Soubeirau  in  France.  It  is  a  colorless,  transparent,  volatile  fluid  of  a  hot 
sweetish  taste  and  rather  pleasant  odor,  having  a  specific  gravity  of  1.491  at  60®  F. 
It  is  liable  to  decomposition  in  the  presence  of  sunlight,  and  generally  contains 
about  1  per  cent,  by  weight  of  alcohol  to  retard  this  change.  A  pure  chloroform 
has  been  made  by  a  freezing  process  by  Pictet,  which  is  said  to  oe  less  liable  to 
decomposition  than  that  made  by  the  ordinary  method.  Great  importance  is  to 
be  attached  to  the  use  of  pure  chloroform,  as  many  of  the  fatal  accidents  are 
believed  to  be  due  to  the  use  of  a  poor  article.  It  should  be  absolutely  neutral, 
and  when  evaporated  in  a  watch-glass  should  leave  no  residue  of  any  kind  or  any 
strong  odor. 

When  chloroform  is  inhaled  by  the  healthy  man  there  may  be  for  a 
moment  a  slowing  of  the  pulse  and  a  rise  of  arterial  pressure,  due  in 
part  to  the  cerebral  excitement  of  the  patient  and  to  the  irritation  of 
the  respiratory  mucous  membrane  produced  by  the  anaesthetic  vapor, 
which  may  also  reflexly  cause  cardiac  inhibition.  This  condition  is, 
however,  very  fleeting,  and  is  replaced  by  a  pulse  more  rapid  than  nor- 
mal and  one  which  is  less  powerful.  The  arterial  tension  is  generally 
decreased.  The  respiration  may  for  a  very  brief  period  be  partially 
arrested,  but  this  symptom  is  often  entirely  absent,  and  never  so  marked 
as  when  ether  is  given. 

The  pupils  are  primarily  a  little  dilated,  but  permanently  contracted 
during  full  anaesthesia.     If  they  stiddenly  dilate  during  the  anoesthetic  pe- 
riody  death  is  imminent.     In  other  words,  relaxation  of  the  iris  under- 
chloroform  is  a  part  of  the  relaxation  of  death. 

^  A  very  useful  formula  in  this  connection  is  one  composed  of  1  grain  of  acetanilide^ 
1  grain  of  monobromated  camphor,  and  1  grain  of  citratcSd  caffeine,  given  every  hour  fo 
six  or  eight  doses. 
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Should  the  patient  struggle  violently,  the  drug  must  not  be  pushed, 
and  it  is  to  be  borne  in  mind  that  the  use  of  the  drug  is  more  apt  to 
cause  sudden  death  if  the  patient  be  an  atlilete  or  a  drunkard. 

The  action  of  the  chloroform  in  producing  anaesthesia  is  identical  with  that 
of  ether,  acting  first  on  the  perceptive  centres,  then  on  the  intellectual  centres,  and 
then  on  the  motor  centres.  Care  should  also  be  taken  while  it  is  being  used  that 
the  bodily  heat  does  not  fall. 

The  effect  of  chloroform  on  man  and  lower  animals  has  been  studied  with 
extraordinary  care  all  over  the  world,  and  much  conflicting  testimony  eidsts  con- 
cerning it.  The  writer  has  embodied  his  views  as  to  its  safety  in  his  report  to  the 
Governor  of  Hyderabad,  India,  and  believes  that  the  medium  ground  there  taken 
is  the  correct  one ;  and  it  is  an  interesting  fact  that  Randall  and  Cerna  of  Galves- 
ton undertook  a  series  of  studies  designed  to  contradict  these  conclusions,  but  in 
the  end  endorsed  them. 

The  writer  very  positively  asserts  that  chloroform  practically  always 
kills  hy  failure  of  respiration  when  administered  by  inhalation  up  to  the 
point  of  producing  poisoning,  provided — ^and  this  provision  is  most 
important — that  the  heart  of  the  anaesthetized  is  healthy  and  has  not 
been  rendered  functionally  incompetent  by  fright  or  violent  struggles, 
or,  again,  by  marked  asphyxia.  There  can  be  no  doubt  that  chloroform 
always  impairs  the  circulation  by  causing  a  fall  of  blood-pressure  by  its 
depressant  eflFect  on  the  vasomotor  system  and  upon  the  neart,  ana  for 
this  reason  any  idiosyncrasy  or  disease  might  readily  result  in  a  cardiac 
death  from  it. 

In  other  words,  supposing  that  the  amount  of  depression  from  very  full  doses 
of  chloroform  equals  25  units,  this  amounts  to  little  in  the  normal  heart ;  but  if 
the  heart  be  depressed  25  additional  units  by  disease,  the  depression  of  50  units 
may  be  fatal,  particularly  if  to  this  50  is  added  25  units  more  of  depression 
through  fright  and  cardiac  engorgement  arising  through  disordered  respiration 
or  struggling.  That  true  depression  of  the  heart-muscle  may  take  place  under 
chloroform  seems  most  undouoted,  for  there  is  always  a  decrease  in  cardiac  power 
manifested  by  the  decrease  in  the  force  of  the  individual  pulse-beat  under  its 
influence. 

The  accidents  which  may  result  during  the  use  of  chloroform  will 
be  discussed  under  the  heiid  of  the  Treatment  of  Accidents  under  Anaes- 
thetics. We  shall  now  speak  of  the  sequelae  which  may  follow  the  use 
of  chloroform.  The  most  important  of  these  is  renal  disorder,  for  pul- 
monary complications  are  very  rare  indeed. 

In  a  recent  series  of  clinical  investigations  Wunderlich  has  thrown  doubt  upon 
the  advisability  of  using  chloroform  for  patients  with  renal  disease,  claiming  that  it 
is  capable  of  causing  disastrous  congestion  and  irritation  of  the  renal  structures. 
Still  more  recently  Alessandri  has  stated  that,  while  the  effects  of  chloroform  upon 
healthy  kidneys  are  practically  wi7,  in  patients  with  renal  affections  this  condition 
of  perfect  safety  cannot  be  said  to  exist,  and  he  believes,  further,  that  chloroform 
under  these  circumstances  is  to  be  avoided  if  possible,  and  that  prolonged  or 
repeated  anaesthesias  by  it  in  such  cases  are  unjustifiable. 

The  truth  of  the  matter  seems  to  he  that  both  ether  and  chloroform 
possess  the  power  of  distinctly  irritating  the  kidneys,  but  it  also  seems 
to  be  undoubtedly  true  that,  as  chloroform  acts  as  an  anaesthetic  in  very 
small  quantities,  it  is  always  to  be  the  anaesthetic  of  election  whore  ope- 
rative procedures  are  demanded  in  the  fac(*  of  renal  complications. 

Vomiting  following  the  use  of  chloroform  is  companitively  rarely 
seen,  although  nausea  may  be  present  in  susceptible  jjersons. 
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Ethyl  Bromide. 

The  position  of  bromide  of  ethyl  as  an  anaesthetic  is  still  undecided. 
Originally  introduced  with  much  promise,  it  soon  fell  into  disrepute 
because  of  several  deaths  which  took  place  under  its  use,  but  within  the 
the  last  few  years  it  has  been  more  largely  employed,  notably  by  Mont- 
gomer}'  of  Philadelphia. 

In  cases  where  enough  of  it  is  given  to  produce  death  in  one  of  the  lower 
animals  the  fatal  result  depends  upon  respiratory  failure.  In  man  we  have  no 
reliable  records  as  to  its  method  of  causing  death,  but  there  seems  to  be  little 
doubt  that  the  heart  may  be  seriously  disturbed  in  its  action  by  the  drue,  although 
the  writer  believes  that  the  i-espiratory  function  is  the  one  most  affected. 

The  advantages  possessed  by  ethyl  bromide  are  its  speedy  action,  the 
patient  becoming  anaesthetic  in  a  very  few  moments,  and  the  equally 
rapid  passing  away  of  its  effects,  the  patient  returning  to  consciousness 
almost  at  once  when  the  drug  is  removed.  Other  advantages  are  that  it 
produces  no  disagreeable  after-effects.  Generally  the  patient  is  able  to 
walk  perfectly  in  a  very  few  minutes  without  much  vertigo  or  nausea. 
Sometimes  during  its  inhalation  tonic  spa^^m  of  the  muscles  with  rigidity 
develops. 

The  proper  manner  of  using  bromide  of  ethyl  is  to  pour  two  or  three 
drachms  on  a  well-made  ether  cone,  and  then  to  give  as  pure  vapor  of 
the  drug  as  possible,  with  little  air.  If  much  air  enters,  the  anaesthesia 
is  imperfect  and  the  operation  of  the  drug  unsatisfactory.  Sometimes, 
even  if  the  drug  be  well  given,  a  temporary  tonic  contraction  of  the 
muscles  comes  on  and  is  more  or  less  persistent. 

There  are  several  points  of  great  importance  to  be  borne  in  mind  about  this 
drug.  The  first  is  that  it  is  only  suitable  for  brief  operations  lasting  a  few  min- 
utes, like  opening  an  abscess  or  curetting  the  uterus.  The  second  point  is  that  it 
must  be  absolutely  pure.  Poured  over  the  hand  and  allowed  to  evaporate,  it  should 
leave  no  oily  smell,  and  it  must  be  kept  in  dark  tightly-stoppered  or  hermetically- 
sealed  bottles.  It  is  best  to  buy  it  in  small  glass  vials  whicn  have  been  closed  by 
melting  the  ^lass  and  which  contain  about  enough  for  one  operation.  If  exposetl 
to  light  or  air,  it  decomposes  and  becomes  dangerous. 

Bromide  of  ethyl  is  not  to  be  confused  with  bromide  of  ethylene^  which  is  very 
poisonous. 

A.  0.  E.  Mixture. 

Various  mixtures  of  chloroform  and  ether  have  been  made  and  used 
for  the  production  of  anaesthesia.  The  most  commonly  used  of  these  is 
the  soH^alled  "  A.  C.  E.  mixture,"  comjwsed  of  alcohol^  chloroform,  and 
eth4>r.  It  was  thought  that,  as  alcohol  and  ether  stimulated  the  heart 
and  chloroform  depressed  it,  a  combination  of  the  three  drugs  would 
antagonize  each  other  on  these  vital  points  while  acting  to  produce  anaes- 
thesia. Unfortunately  for  this  theory-,  the  drugs  differ  so  in  volatility 
that  they  are  not  absorbed  simultaneously  in  equal  amount,  and  the 
alcohol  tends  to  prcKluce  bronchial  irritation  and  prolonged  intoxication. 
The  mixture  is  not  to  be  commended. 

Nitrous-oxide  Gas. 

This  gas  is  the  safest  and  most  rapid  general  anaesthetic  that  we  pos- 
sess.    As  its  anaesthetic  influence  does  not  last  more  than  a  minute,  and 
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in  many  persons  not  more  than  fifteen  to  thirty  seconds,  it  can  only  be 
used  for  very  brief  minor  operations,  and  as  a  matter  of  fact  is  seldom 
used  except  by  dentists  for  the  production  of  anaesthesia  during  the 
extraction  of  teeth. 

When  the  gas  is  given  to  man  there  may  be  a  momentary  increase  in  sensitive- 
ness, followed  Dy  analgesia,  during  which  time  little  feeling  exists,  although  the 
patient  generally  knows  what  is  being  done.  Immediately  after  this  he  becomes 
absolutely  unconscious  and  ierking  or  twitching  of  the  muscles  may  occur.  The 
superticial  reflexes  are  abolished,  but  the  knee-jerk  is  present  and  ankle-clonus  is 
often  present.  Often  the  bladder  and  rectum  are  emptied,  but  vomiting  rarely 
occurs.  The  subsequent  symptoms  are  tinnitus  aurium,  headache,  and  dimness  of 
sight. 

Sometimes  nitrous  oxide  is  used  to  anaesthetize  a  patient  when  the 
surgeon  is  in  a  hurry,  unconsciousness  being  then  preserved  by  the  addi- 
tional use  of  chloroform  and  ether. 

Nitrous  oxide  ought  not  to  be  given  to  persona  miih  fatty  heart  or  athe- 
romatous ves8eltt. 

The  Choice  of  an  ANiSSTHETic. 

As  already  stated,  ether  and  chloroform  are  still  the  anaesthetics  of 
election  for  all  general  purposes.  Nitrous  oxide  is  only  suited  to  minor 
and  brief  operations,  and  is  difficult  of  use  because  of  the  bulk  of  its 
containers :  the  other  anaesthetic  substances  are  either  dangerous  or,  like 
ethyl  bromide,  only  suited  for  the  production  of  rapid  passing  cflTects. 

(1)  On  general  principles  ether  is  to  be  preferrea  to  chloroform, 
whenever  no  contraindication  to  its  use  exists,  because  of  its  greater 
safety.  This  is  particularly  the  case  where  an  inexperienced  person  is 
to  give  the  anaesthetic.  It  is,  however,  inferior  to  chloroform  in  very 
i/oiinf/  children  and  in  persons  who  have  bronchitis,  because  of  its  irritant 
effect  on  the  respiratory  mucous  membrane.  Renal  disease  also  renders 
ether  a  dangerous  antesthetic,  because  the  kidneys  are  irritated  by  it, 
and,  again,  marked  atheroma  or  aneurism  contraindicates  its  use,  since 
it  greatly  increases  arterial  pressure  and  so  tends  to  produce  arterial 
rupture. 

Similarly,  it  will  be  found  best  not  to  attempt  the  use  of  ether  in  hot 
climates,  because  of  its  volatility,  nor  on  the  battlefield,  where  rapidity 
of  action  is  essential  and  where  its  bulk  is  so  great  as  to  make  its  use 
ditfirult. 

Ether  should  never  be  given  in  the  presence  of  a  naked  flame,  unless 
the  flame  be  high  above  the  cone,  as  the  vapor  is  inflammable.  The 
vaiM)r  of  ether  being  heavier  than  air,  gravity  ciiuses  it  to  sink  to  the 
fl(M)r. 

(2)  Chlorofonn  is  not  as  safe  as  ether  for  the  average  case,  but  is  to 
Ik*  j)referre(l,  where  ether  cannot  be  used,  to  any  similar  drug.  It  is  to 
be  preferred  in  hot  climates  (where  ether  is  inapplicable),  and  here  a 
free  circulation  of  air  increases  the  safety  of  the  |)atient.  It  may  also 
\w  selected  whenever  a  large  number  of  jx'rsons  are  to  be  rapidly  antes- 
thetized,  so  that  the  surgeon  may  pass  on  to  others  and  sjive  a  majority 
of  lives,  even  if  the  drug  endangers  a  few,  as  on  the  battlefield,  where 
only  a  small  bulk  of  amesthetic  ctm  be  carried. 

(3)  Its  employment  is  indicated  in  cases  of  B right' m  disease  requiring 
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the  surgeon's  attention,  owing  to  the  fact  that  anaesthesia  may  be  obtained 
with  so  little  chloroform  that  the  kidneys  are  not  irritated,  whereas  ether, 
because  of  the  large  quantity  necessarily  used,  would  irritate  these 
organs.  Qawdlty  for  quantity y  ether  is  of  course  the  less  irritant  of  the 
two. 

(4)  In  cases  of  aneurism  or  pronounced  atheroma  of  the  blood-vessels, 
where  the  shock  of  an  operation  without  anaesthesia  would  be  a  greater 
danger  than  the  use  of  an  anaesthetic,  chloroform  is  to  be  employed, 
since  the  greater  struggles  caused  by  ether  and  the  stimulating  effect 
which  it  has  on  the  circulation  and  blood-pressure  might  cause  vascular 
rupture. 

(5)  In  childreti  or  adults  who  already  have  bronchitis^  or  who  are 
known  to  bear  ether  badly — or,  in  other  words,  liave  an  idiosyncrasy  to 
that  drug — chloroform  may  be  employed. 

(6)  Persons  who  struggle  violently  and  who  are  robust  and  strong 
are  in  greater  danger  from  the  use  of  chloroform  than  the  sickly  and 
weak,  probably  because  the  struggles  strain  the  heart  and  tend  to  dilate 
its  walls. 

In  operations  upon  the  nose  or  throat  chloroform  is  the  best  drug  to 
employ,  as  by  its  use  vomiting  is  avoided,  only  small  quantities  are 
neeiled  to  keep  the  patient  under  its  influence,  and  the  operator  can 
readily  examine  the  area  of  his  operative  procedures.  Similarly,  in 
some  cases  where  vomiting  following  upon  thoracic  or  abdominal  opera- 
tions is  greatly  to  be  feare3  chloroform  is  to  be  preferi-ed  to  ether. 

Because  of  its  rapidity  of  action  chloroform  is  largely  used  to  the 
exclusion  of  ether  during  labor. 

From  the  time  at  which  chloroform  was  first  introduced  into  medicine  as  an 
anaesthetic  until  to-day  it  has  been  universally  recognized  that  parturient  women 
seem  to  possess  an  immunity  to  its  poisonous  properties ;  and  it  is  one  of  the  curi- 
osities of  medical  literature  that  while  the  journals  fairly  teem  with  reports  of 
chloroform  deaths  when  the  anaesthetic  has  been  given  for  ordinary  operations, 
death  from  this  drug  in  parturient  women  is  almost  unknown.  Various  explana- 
tions have  been  put  forward  by  obstetricians  and  others  as  to  the  reason  of  this 
apparent  immunity. 

It  seems  to  us  that  the  correct  explanation  of  the  ability  of  parturient  women 
to  take  ftill  amounts  of  chloroform  without  accident  arises  in  the  well-known 
influence  which  is  exercised  by  pain  upon  the  vasomotor  centres.  Whatever  may 
be  the  differences  of  opinion  in  regard  to  the  influence  of  chloroform  upon  the 
heart,  every  investigator  so  far  has  admitted  that  its  primary  influence  is  upon  the 
vasomotor  centre,  and  every  physiologist  knows  that  complete  vasomotor  paralysis 
is  capable  of  producing  death  if  at  the  same  time  the  respiration  and  heart  be 
somewhat  depressed. 

In  the  physiological  laboratory  it  is  customary  to  irritate  a  sensitive  nerve 
whenever  it  is  desired  to  decide  as  to  the  integrity  of  the  vasomotor  centre ;  or,  in 
other  words,  pain  produces  a  rise  of  arterial  pressure  by  stimulation  of  this  centre. 
We  believe  that  the  immunity  of  parturient  women  to  chloroform  depends  upon 
the  fact  that  frequently  repeated  labor-pains  continually  stimulate  the  vasomotor 
centre,  and  so  antagonize  tne  depressant  influence  which  is  exercised  by  chloroform 
upon  this  important  portion  of  the  nervous  system.  Certainly  it  would  seem  ver}^ 
probable  that  this  explanati(m  is  the  correct  one,  and  we  are  confident  that  if  the 
physician  will  feel  the  radial  pulse  of  the  patient  at  the  time  of  the  onset  of  any 
severe  pain,  he  will  find  that  arterial  pressure  is  greatly  increased. 

As  typical  examples  of  the  effect  which  pain  produces  in  the  human  being  in 
this  respect  we  may  cite  the  hard,  corded  pulse  of  acute  peritonitis  or  the  equally 
high-tension  pulse  of  lead,  renal,  or  hepatic  colic. 


neeesi^ity  ot  giving  aniestliet 
Eihfr  is  best  given  by  rnei 


We  have  already  referred  tc^  tin 
i\i\i\  in  not  tuo  concentrated  form* 
of  two  inhalers, 

Tlie  first  is  that  of  Al lis,  which  is  designe<l  to  give  the  |mtient  ]rltjity 
of  air  heavily  laden  with  ether  vapor.  It  cimsists  of  a  wiilc^  t^ollur- 
shajH'd  pieee  of  leadier  with  a  fenestnitetl  metal  hning,  through  the 
openings  of  wliieli  is  passed  from  si<le  to  sitle  a  wide  roller  baniluge. 
The  ether  is  jwiurtxl  on  these  diaphntgrns,  and  the  air  (Kisses  over  them, 
bivoming  heavily  charged  with  the  evaporating  ether.     (See  Fig.  110,) 


Fjc*.  lia 


Viu.  UL 


AUIi's  lnhalei'  (&om  LenU). 


Lawrie's  Ittbaler,  coQsistitig  of  fimr  bAtnboo  sticks,  Kup- 
porting  unhleftcheii  iniislin. 


A  simple  and  readily-made  itdialer  f*pr  ether  is  made  by  shaping  a 
towel,  containing  between  its  folds  a  stifi'  pieee  of  pafxT,  into  a  eone  or 
eornueopia,  in  the  apex  of  which  is  placed  Home  absorht*nt  cotton  or  a 
Bmall  s|K>nge.  V'pon  this  cotton  is  ponred  the  ether,  and  the  large  opi^n 
end  of  the  cone  is  placed  over  the  [latient's  face.  If  well  made,  this  is 
a  very  satisfactory  inhaler  which  can  be  hastily  prcpjired  for  each  case. 

Other  ether-inhah'rs  exist  by  th<'  score,  but  nt>tliing  is  ^rtiJjKHl  by 
using  them. 

Ether  shonhl  be  so  freely  given  that  tlu^  air  is  only  present  in  about 
5  percent,  wlnlc  the  patient  is  struggling,  fhervlnj  d iff frhtg from  cftfortH 
forrtiy  which  ottf/hf  i^hrtti^H  to  be  f/iren  with  ahoitt  95  per  vmt,  of  ait\ 

For  the  inliulation  of  rhforoform  the  safest  methcKJ  of  administration 
ifi  by  Lawrie's  or  Esmareh's  inhaltT,  because  thes*'  |>rovidc  free  circida- 
tiun  of  air  and  do  nrrt  distract  the  attention  of  tlic  an^esthctizcr  from  the 
respirator}"  movement  by  comi>liaited  aji]>aratus.  Ap|»aratus  much  like 
tlieee  in  allowing  a  free  anionnt  of  air  arc  the  Hyderal>ad  chloroform- 


A  vtTV  useful  addition  to  i>nr  mctlnKlrt  of  prmlneio^  ante.sthc?«ia  bv 
ethtT  :iud  I'ldon^fHrni  is  tlu-  iidiiiinistnitinii  of  <>x\%'eo  ^^iis  by  inlialiitioii 
with   tl»t'  aofustlu^io  vapor.      By  this   aifans  ryaiiosis  ia  less  Hkt»ly  to 
r<»me  on,  ai-rideiits   an*   nmrr  nirt%  and  it   in   djiimt'd  that  voruitinjtc  i 
often  iuitirc'ly  avoich^L      It  has  lx*en  suggeslod  that  the  niixtiirc  of  oxy 
gtjn  witli  tho  vajKir  nf  these  dru^s  may  pivKluce  some  chemical  diaj 
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l>iit  tins  view  is  iucorriH't-  Tlio  niixturf  of  etht^r  vii[>or  and  oxygen 
simply  forms  a  high  rvx[*l<Ksive  mixtiin\  If  n/jmi/AHl  vtlwv  is  cunchi(^te<l 
into  anhjilnrus  etlier,  it  forms  a  lliiek  rujnitl  \vluf*h  rxplrnk's  if  heuted. 


Fia.  115. 


OXTgeo  iiH^^^ratu*  for  use  In  prfidiirinff  <  hlorofi>nu  in  *jtLLr  viuj-.stheaiii,    TUl  axygen  gas  p«Bfs 
thritiit;U  the  anifsthetic  In  the  iMittli?.  and  so  becmnus  laden  wiUi  Ihu  va|>nr. 


It  is  pruhahly  othyl   |>en)xi<le.     Chltjroforni  when   niixetl  with  oxygen 
nndiTgtM>  no  fliange. 

If  one  of  these  iiilialer-^  is  not  eiuphiyed,  the  rhloroforni  h  to  be 
given  by  hating  it  fall  drop  by  dro|i  on  n  folded  napkin  held  fur  enough 
a  way  f r  <  nu  the  faee  t< »  jK^rn  i  i  t  t  h  t  *  i  ii  h  a  1  a  t  i  o  n  o  f  i}  5  |  >e  r  eei  it.  <  >  f  air  wit  li  5 
per  eent.  of  eldorofr^rm  va|>or.  This  free  supply  i>f  air  is  ini]>orlant, 
whetlier  we  lielieve  deatli  to  l^e  iinniinent  fronj  eardiae  4»r  respiratory 
failure;  Init  this  supply  of  air  matters  little  to  the  |)atient  if  he  dtws 
not  breathe  freely,  nor  doi»8  the  cbse  of  chloroform  amount  to  aught  if 
it  is  not  tlrawn  into  the  ehest.  The  dose  of  ehlon^form  is  not  the 
aninunt  on  the  inhaler,  Init  the  amount  taken  into  the  ehest,  aurl,  tinally, 
the  amount  absorhetl  by  the  blot mI* vessels.  We  agRr  so  heartily  with 
Lawrie's  i>ersonal  eoiielusious  as  to  tlie  niauner  in  which  chloroform  is 
to  be  used  that  we  print  them  below : 

L  Cblaroform  should  be  given  on  absorbent  cotton  !*titfhed  ia  an  optn  cone  or 
call. 

2.  To  ensure  regubir  brpatbjng, the  patient  lyinj?  down,  with  eventhinp:  loose 
about  the  neck,  hearty  and  abdoiuen,  whonld  be  mmlv  to  blow  into  tlie  c<>ne  hehl  at 
a  little  distance  tVoiu  tbe  face.  The  right  disftance  ilimughout  the  inbahition  in  the 
nearejit  which  doe«i  aot  cause  sitru^s^Hnir  or  cln*kiiig  or  holdinir  of  tbe  breath. 
Pnivided  no  eb^ikiug  <tr  bfpbiiafif  of"  the  breath  occurs,  the  cap  s^hiiald  graduiilly  be 
brought  nearer  to,  and  eventually  may  be  heh?  closer  over  the  month  and  nose  m 
insensibility  deepeun. 

3.  Theadaonistrator's  sole  object  while  |»roducin<»  anfcHtbes^iii  is  to  keep  tbe 
breathing  re^uhir.  As  bin^  a^*  tlie  breatbin|i  h  n-gular  and  tlie  patient  h  not  com- 
pelled to  mxsp  in  ddoroforni  at  an  abuoriual  rate,  tliere  is  absolutely  no  danger 
whatever  in  pushing  the  anaesthetic  till  full  ana^Bthesia  i8  produced, 

4.  Irregularity  of  the  breathing  is  jrem^rally  raased  by  insufbrient  air,  which 
makes  the  patient  struggle  or  cb<ike«ir  bold  bis  breath.  There  is  little  or  no  tend- 
eacy  to  either  of  these  untoward  eventai  if  sufbcieut  air  in  given  with  the  chloro- 
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form.     If  they  do  occur,  the  ca[>  mii«t  be  remaved  and  the  patient  tniisl  be  allowed 
to  take  a  broiith  nf  freah  iiir  before  the  adnr in int ration  is  proeeeded  with. 

5.  Full  imii^^^thesia  is  estiniiited  by  iii^ensitivefie*k^  of  the  ecirnca:  it  ia  &Ibo 
indicated  by  8tertonms  breathing  or  by  cuinplete  rehixation  of  the  muscles. . 
Directly  the  cornea  beconieH  insensitive  or  the  breatiiing  becomei:^  :<tertoroiis  the 
inhah^tions  nhould  be  stopped.  The  breathing  may  beLorae  stertorous  while  the 
cornea  is  still  sensitive.  Tlie  nde  to  stop  tlie  inhalation  should,  notwithstand- 
iti^,  be  rigidly  enforced^  and  it  will  be  Ibund  that  the  cornea  always  becomes 
insensitive  within  a  few  ."Seconds  afterward. 

It  is  only  ne<?e.s,sarv  to  add  that  the  jKitient  slioiild  he  i?o  dre.-ijied  for 
an  ojMi'nitioii  that  his  respimtorj"  movements?  eaii  be  easily  seen  by  tJie 
ehlin'oformist. 

The  use  rtf  ehl»>rofc»nii  requires^  that  it  sihall  be  used  unly  in  the 
jmrest  fonn^  as  medical  iitemtiirc  ,'^how>^  tliat  Impure  ehlorfd'omi  is  ven^ 
fi<nif/n-ou^  to  life.  Care  should  be  taken  thnt  eliloroform  is  not  triveo  in 
a  room  where  there  is  a  burning  ^»s-jet  unless  there  Iw  goixl  ventilation, 
an  it  is  deeomposed  by  the  Harne^  setting  free  irritiint  fumes  of  ehloriiie, 
and  thereby  causing  res}jiratnry  inHainmatiim. 

Accidents  from  Anesthetics. 

There  still  remnin  to  be  (considered  the  methmls  which  we  are  to 
report  to  in  accidents  under  anajsthctics.  Firsts  let  ns  diseuss  the  treat- 
ment of  arreM£d  respirafhm.     This  sluailil  be  treated  by  the  use  of  tlie 

Fig.  116. 


Cyt  Bhcjwfng  how  prnper  trmttiui  an  llie  loiiKiie  pulls  on  Ihe  i-irjRlotlif, 


Sylve.«it(^r  nietlnKl,  us  by  this  means  a  gruater  aniouut  of  air  eiittrs  the 
chest  than  bv  any  other.  For  the  free  entraneo  of  air  we  ninst  so  place 
the  head  that  the  epiglottis  and  tongue  will  not  (»bstriiet  breathing. 

As  long  a^o  as  1889,  Huvvarci  of  I.(*iKl<ja  jmblislitMl  a  very  interesting'  p:ip''r  on 
th  18  topic,  whieh  has  s^inre  been  widely  <|ucited.  VVIiik*  reeo|ruiEin^  tin*  valut'  <if 
hi:*  ftludies*  a  series  of  #!tntlie»  inaile  by  Martin  inul  the  writer  have  led  us*  Ui  Ti'arh 
s*omewbat  didcrent  eiimduftion?  in  repird  ti>  the  fuxsttire  tif  the  head  und  itn 
influence  on  tJie  piitQU>usnes.s  »d'  the  wind  pipe.  How^iinl's  Htateinent*ii  in  refrard  tn 
the  rAle  of  tho  epiglottis  in  ciwe^s  of  arrested  rej^piration  ia  ana?athe44itt  are  as 
follows : 

1.  The  epiglottic  falls  barkward  in  apniva  and  diwft*  the  glottic;  therefore  the 
first  thing  in  order  :ind  iinportanee  is  the  elevation  of  the  epiglottis. 

2.  Tract  inn  npon  the  tongue,  however,  whatever  the  force  employed,  does  not 
and  cannot  raise  the  epi|;lottiii*^  a^*  supposed. 

3.  The  epiglottic  can  only  be  rained  by  the  extension  of  the  head  and  neefc. 


Fi(^.  117. 


showing  how  druggrlng  the  tongue  over  the  leelh  fjin*!  to  pall  on  tht  tpigttatis. 


The  fjuejstion  whieh  natiirally  arise?*  first  i«,  Is  Howard  correct  in  regarding 

t^lie  epiglottis  a*  the  canse  of  the  nbstruetirni  ?     Personally,  we  believe  he  is  wrong, 

because  in  the  great  majority  of  cases  the  air-pas^a^res  are  at  oiiee  cleared  of 

^jhst ruction  simply  by  drawing  the  tongue  forward— a  method  resorted  to  by  all 

of   uji,  yet  one  which,  as  H<>ward  himself  states  and  an  we  have  |*rovcd,  has 

Hbeolutely  no  effect  on  the  epiglottis  unle>H  the  traction  is  a|)]died  well  bac  k  on 

the  dorsum  of  the  tongue  by  a  tenaculnni,  or  it  is  pulled  forward  and  ii[»ward. 

AVe  may  conclude,  therefore,  that  the  epiglottic  is  not  the  chief  cause  of  the  ob- 

%tniction,  and  that  the  tongue  is  more  frequently  at  fault;  but  ais  any  obstruction 

is  undesirable,  and  aa  the  epiglottis  does  stnnetimc.4  certainly  close  the  windpipe, 
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no  case  do  harm, should  always  be  rather  more  tlian  appears  iiecegsary.  It  tjhould 
Qever  be  forgotten,  however,  tliat  the  full  etlVets  of  cxtenHioii  ns  above  deseribed 
can  be  secured  with  certainty  only  by  tnakiiig  the  exteiiHion  tnuiplete  as  directed.'* 

Oiiee  more,  the  studie?*  whieb  we  have  made  of  tliis  subject  have  coiivincetl  us 
that  HowardV  advice  h  not  practically  valuable.  Although  there  can  be  no 
doubt  that  the  changes  described  are  produced,  so  far  a^  the  position  of  the  epi- 
glottis ia  concerned,  on  the  cither  hand  such  a  ])f>sition  id*  the  head  and  neck  as  he 
directs  has  the  efii^ct  of  strappiiifr  the  soft  pulate  over  the  dorsttrji  fif  the  tongue, 
thereby  cutting  off  the  entrance  4d'  air  through  the  mouth  and  rendering  the  no**- 
trils  the  only  path  for  \ts  entrance.  As  the  na^al  cavities  are  in  many  perHons* 
obi*tructed  by  exostosf?^,  hyjiertropbies,  or  polyps,  the  nostrils  do  not  afford  a 
sutficiently  certain  entrance-space  for  air,  and  the  removal  of  glottic  closure  by 
this  nostiire  may  cut  off  the  air  higher  up. 

It,  on  the  other  hand,  the  head  is  extendc^d  and  simultaneously  projected  for- 
ward, both  the  tongue  and  epiglottis  are  raise<h  and  the  soft  palate  is  so  drawn  aa 
to  peruHt  of  free  breathing  through  the  mouth  as  well  a^  the  noK\  This  is  well 
shown  in  the  accompanying  ents. 

Oflten  in  cjisci*  of  circulatory  failure  during  an»stheMa  complete  inverBion  of 
the  patient  may  be  practised  with  ^rood  effect^  a^  seen  in  the  fOMMjrnpanying  cuts, 
tttken  from  photographs  of  l)r,  Krlly\s  method  (Figs.  Ill*  and  \2u). 


Fio.  120, 


tyatu^  as  Fig^  liy. 


*  or  tliQ  cnrfh*(u:  fn if tfrc  w'lurh  conu^s  on  in  rases  of  nnie^thesia  the 
Ijtist  drug  we  eaii  eniidoy  hyiNKlcniiirully  is  xfryc/''^'^^^'  in  inll  doses,  at 
least  ^  grain,  repeiitetl  in  ten  nunutes  if  need  l>e»  nnd  as.Hueiiited  with 
y^  ^rain  of  atropinr  j^ulphate,  .sinee  it  has  been  pnjvofi  that  strycliiiiiie 
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is  the  bci^t  physiological  stimulant  to  respiration  tind  the  heart  that  we 
have,  wiiilr  the  atropine  aids  its  influence  un  these  funetions  and  Btimii- 
lates  th(*  vasoiniitor  systeni. 

When  an  tu^cirlent  <x*cur!5  tinder  ehlorofomi,  this  nietli cation  is  |mr* 
ticnlarly  iieeessarVj  for,  as  already  pointed  out,  t!ie  influence  of  chloro- i 
form  m\  the  blocHi-vei-sels  is  it8  ]trinuirv  and  dominant  effect. 

This  inflaencf  the  autluir  believei?  ti>  be  very  much  more  worthy  of  uttention 
than  is  Kentrally  reeogjiized.  Every  [jliysi<»log:iHt  knows  that  the  action  of  the 
heart  and  re^pinitiou  is  greatly  iafliieuccd  by  vasuaiot<>r  n  laxatioii.  The  gaspiug 
respiration  of  sudden  faiiitncsH  iw  prohahly  due  more  to  ^^uddeii  vascular  dilnutiotj 
than  tn  direct  I'ailnre  of  the  heart,  and  the  exceedingly  rapid  piil«*e  of  shock  is  seen 
in  conjunction  with  tlie  relaxed  blood-vewj^els  so  eharucteristic  of  this*  i^Uite.  The 
integrity  of  the  vuHoniotor  Hystem  U  as  lUH^ejisary  to  liie  aw  the  integrity  of  Uit* 
heart,  fiince  it  is  uuder  the  government  uf  thisi  Hystem  that  the  canliac  niechaai^m 
!K  active  and  the  vital  itilerehiinge>*  take  place  throaghfiat  the  b(*dy.  Acting  upoiiJ 
this  belief,  the  writer  has  found,  both  in  the  lahoratory  and  at  the  bedside,  thalfl 
atrooine  enaldes  tnore  chloroforui  to  be  given  without  circulat^iry  depression  than 
can  i>e  used  if  no  atropine  is  administered,  and  there  in  good  reason  to  believe  that 
the  use  of  atropine  by  surgeons  for  the  purpo5*e  of  stimulating  the  reapiratory 
functions  or  preventing  cardiac  ijjhibition  by  irritation  of  the  vagus  iu  reality 
preveata  daiigenms  syaiiitonis,  chiefly  by  it«  vasomotor  inflacnce. 

Of  the  metluKls  id*  ttrlijirial  n'^piratioH^  Sylventer^s  is  by  far  the  be.s^t, 
as  it  drives  more  air  int<)  the  ehest,  or^  in  eases  wheix*  this  cannot  be  done, 
we  should  not  fVvrget  the  very  remarkable  R\^idts  to  l>c  obtained  by  prac- 
tisiuiT  Laborde^s  metlnMl  nf  rinjfhmtcttf  fnuimn  on  the  tongue.  The  tip 
of  tin*  tongue  beiujL^  gnts]MHl^  it  is  drawn  out  of  the  month  regularly 
sixteen  times  a  minute,  and,  prcdiahly  hy  reflexly  stimidatin^  the  rt^^pi- 
ratory  centre,  rrnewH  rmpiratorif  movements  in  ap[>arently  hoiKdess  caseAi 

The  application  nf  dtrtrmfi/  in  the  prei^eace  iff  circulatory  or  respiratoryfailure 
during  tiniesthetization  rests  entirely  tnK>n  its  power  to  produce  irritation  of  the 
peri|>heral  sensfiry  nerves,  thereliy  reflex ly  causing  re^^jd ratory  eftbrt.  The  idcA 
that  placing  one  pole  over  the  [direnic  tn^rve  in  tlie  neck  and  aiiotlier  over  the 
diaphragm  will  cause  this  nmscle  to  carry  out  the  respiratory  movement  is  invorrtet 
Ah  a  matter  (d'  fact,  Aliirtin  and  the  writer  have  proved  thiit  this  effect  is  never 
produced,  but,  on  the  father  hand,  that  it  is  possilile  to  produce  so  much  irritation 
of  the  vagus  that  temporary  inhibition  of  the  In^art  may  result — a  tiieriou^  conditioa 
if  that  organ  is  already  depressed.  If  electricity  is  uJed  tVir  the  pairpiose  of  pro- 
ducing resuscitiiticm,  the  poles  should  be  swept  over  the  skin  to  cause  paio  and 
reflex  stimulation. 


Local  Anjesthesia. 


1 


The  prodnctiou  of  ffieal  anFcsthesia  is  sought  for  either  through  the 
inflnence  of  wW,  which  benumbs  tlie  nerve-ending.s  or  trnnks,  or  by  the 
use  i\^  mmiue  or  edrhofir  ric/V/,  wliieli  pandyzes  j>eriphend  sensory  nerves 
when  it  is  brougltt  in  contact  with  them. 

The  tuinniidf/t'^  of  loral  atursthtJ^ftt  in  miuor  operatimis  an*  manifest. 
When  eold  is  used,  we  can  employ  a  small  piece  of  iee  dipped  in  sidt,  or^j 
a  »pr(nf  iif  ehif trifle  of  efhtfi  t»r  rhtorhie  of  jrteihj^f  or  rhiyoieue,  Tho^H 
chlorides  »d"  ethyl  ami  methyl  as  ennunonly  employed  are  contained  in^^ 
ghiss  bnlljs  the  ends  of  which  taper  to  a  point.  This  jxant  having  been 
bi^»ken  <tff,  the  heat  of  the  hanil  force^  a  fine  spniy  of  tlie  liijuid  out  of 
tbi/  gliiss,  which  as  it  strikes  the  skin  becomes  volatilized  and  simnl- 
tancnusly  fVeczes  tlie  surfiicc.  The  skin  becomes  bhincluHl,  then  shriv 
elled  antl  haixl  to  the  touch.     After  the  amcstheBia,  wliiidi   lasts  for 
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few  moments,  is  over,  the  part  becomes  pink  and  remains  congested  in 
appearance  for  some  hours.  Rhigolene  or  ether  may  be  used  in  an  onli- 
nar\'  fine  atomizer. 

Aside  from  cold,  we  most  commonly  use  cocaine  for  local  anaesthetic 
effects.  As  this  drug  cannot  penetrate  the  skin,  it  can  be  applied  only 
to  mucous  membranes,  unless  we  introduce  it  under  the  skin  by  means 
of  a  hypodermic  needle.  The  strength  of  solution  of  cocaine  for 
mucous  membranes  varies  with  the  membrane  to  which  it  is  to  be 
applied.  Thus  in  the  eye  a  2  per  cent,  solution  is  often  strong  enough. 
In  the  nose  from  2  to  4  per  cent,  solutions  may  be  used,  whereas  for  the 
proper  ansesthetization  of  such  dense  membranes  as  are  found  in  the 
vagina  and  rectum  10  per  cent,  solutions  may  be  needed.  The  applica- 
tion of  cocaine  to  the  ocular,  vaginal,  and  rectal  mucous  membranes  is 
almost  never  followed  by  untoward  symptoms,  but  when  applied  to  the 
nasal  or  urethral  mucous  membrane  it  may  be  rapidly  absorbed  and 
produce  profound  collapse.  The  application  of  cocaine  to  the  urethral 
mucous  membrane  is  peculiarly  dangerous,  sudden  death  having  followed 
its  use  in  this  area,  v  ery  weak  solutions  should  be  employed  in  small 
amounts  in  the  urethra  for  this  reason. 

When  anaesthesia  of  parts  protected  by  the  skin  is  to  be  obtained, 
the  drug  in  4  per  cent,  solution  may  be  injected  under  the  skin  very 
gently.  Schleich  has  lately  introduced  a  method  of  using  a  solution  of 
2  parts  cocaine  muriate,  J  part  morphia  muriate,  2  parts  sodium  chloride, 
in  1000  parts  of  sterilized  water,  which  is  deposited  in  many  beads  or 
separate  drops,  the  tissues  being  inJUtrated  or  distended  with  the  fluid. 
By  using  a  sufficient  quantity  of  the  solution  (even  a  weaker  one  being 
useful)  extensive  operations  can  be  done  without  pain  and  without 
danger. 

Local  anaesthesia  of  the  skin  for  minor  operations  may  be  obtained 
by  drawing  a  camel-hair  pencil  wet  with  carbolic  acid  over  the  line  in 
which  the  incision  is  to  be  made. 


CHAPTER    XX. 

SURGICAL  DIAGNOSIS. 

By  Chauncey  P.  Smith,  M.  D. 


The  chief  reason  for  the  practice  of  surgery  is  its  purpose  to  relieve 
or  cure  disease.  To  obtain  this  end  a  recognition  of  the  morbid  process 
is  always  desirable  and  oftentimes  more  important  than  the  treatment. 
With  diagnosis  comes  more  of  the  science  and  less  of  the  art  of  sur- 
gery. 

The  lives  of  patients  lie  more  in  the  hands  of  the  general  practitioners 
than  in  the  hands  of  the  surgeons,  and  there  is  no  sui^on  who  has  not 
seen  many  cases  brought  by  family  physicians  with  some  unrecognized 
disease,  far — perhaps  too  far — advanced  for  operative  treatment,  while 
if  some  operative  procedure  is  to  be  done,  it  is  with  greater  danger  to 
life  and  at  the  expense  of  some  mutilation  or  loss  of  some  function. 
Too  many  women  die  yearly  from  carcinoma  of  the  breast  which  goes 
unrecognized  until  too  late  for  any  hope  for  thorough  removal.  Too 
many  children  are  crippled  through  ignorance  and  lack  of  systematic 
examination  by  physicians  who  call  pain  in  the  knee  from  hip  disease 
"growing  pain."  Many  students  and  younger  medical  men  have  a 
chance  to  make  a  diagnosis,  but  few  to  remove  a  jaw,  yet  their  credit  as 
regards  the  ultimate  result  should  equal  that  of  the  operating  surgeon. 

It  is  well  for  the  student  to  make  a  systematic,  thorough,  and  method- 
ical examination  of  every  patient.  He  will  have  a  knowledge  of  that 
case  which  will  give  him  a  better  insight  into  its  treatment,  while  he 
will  gradually  learn  what  is  normal,  and  hence  speak  with  some  weight 
on  what  is  abnormal  or  diseased.  He  will  thus  become  familiar  with 
joints,  chests,  malformations,  diatheses,  and  many  diseased  conditions 
foreign  to  that  one  for  which  the  patient  comes.  It  will  train  him  for 
close  observation,  and,  furthermore,  many  times  enable  him  to  bring 
into  play  preventive  medicine — i,e,  the  treatment  of  the  future. 

Much  may  be  learned  of  the  patient — ^his  habits,  his  strength,  mal- 
formations, diseases,  etc. — from  inspection.  To  be  thorough,  one  notes 
the  expression,  whether  of  jiain,  apathy,  or  paralysis,  and  one  may  often 
judjj^e  of  the  patient's  occupation  and  general  condition. 

Extp:rxat.  Examination. — When  the  {)atient  is  seen,  observe  his 
general  appearance,  whether  robust  or  feeble.  Note  the  color  of  the 
face — f.  (/.  the  florid  lace  of  plethora,  the  green  of  chlorosis,  the  jiale- 
ness  from  ana?mia,  whether  constitutional  or  due  to  hemorrhage,  the 
sallow  or  yellow  hue  seen  in  septica?mia  and  hepatic  disorders,  the  waxy 
skin  of  Bright's,  the  cyanosis  due  to  obstructive  respiratory  or  circula- 
tory disease,  the  crimson  flush  of  pneumonia  and  etysipelas.  The  color 
of  the  conjunctiva  is  as  important — c,  (j,  the  paleness  seen  in  anaemia, 
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the  yellow  nf  jaundice,  tlie  waterj'  eye  of  the  alcoholic,  the  glasgy  eye  of 
cachexiu.  It  shoiihl  ho  olK-^orved  jMrtieuhirly  fur  hrni<irrliatr<.  when  there 
is  a  history  of  injury,  wliieli,  if  ^iiibeonjurietivaf,  denotes  serious  intra- 
eninial  niisehief.  In  females  niite  the  prest^nee  or  al>senee  (if  eluasiuiij 
whieh  fM-eiirri  in  pregnancy  and  ihiriug  the  nieustrual  iK'ri*Ml.><. 

The  Eye* — Generid  protubemnee  or  {^\ophthahllus  is  seen  in  tumors 
involving  the  aiitrtmi  and  hnun.  If  this  syniptoni  be  eonjiled  with 
enlargement  of  the  tliyroid  and  irregnhir  heart,  the  diagnnsis  uf  Bnse- 
tlow's  disease  is  sir Jiph\  f_hnJtt(/tiJe  flmfitton  is  seen  in  apt)|ilexy.  Tiie 
pupit  \^  eontraeted  to  a  pin-j^Miiut  in  o|iinni-poisoning ;  inec|nality  is 
observed  in  brain-tumors,  fmetnre  of  tlie  skull,  i>r  some  interfen^nee 
with  (he  sympathetie  nerve,  sueh  as  ean^tid  aneurism.  A  bright  eye  is 
8eeu  in  fever,  eoina-vigil  in  tlie  typluml  >U\Xv  :  the  pi^'seuee  of  tlie  anais 
senilis  ih^notes  artericwAjipillary  iil>rosis.  PtffiiufKH  is  seen  about  the  eye- 
lids in  uepliritis,  in  iuHannnations  near  by,  and  in  ehronie  aleolinlies. 

The  Head  and  Face. —  liufthirj^ij*^  nsunlly  partial,  of  the  eyebrows, 
moustaehe,  or  hair  is  oonnnon  in  lues.  It  is  als(»  seen  at  the  l>aek  of  the 
bead  au«l  in  riekets,  and  is  then  dne  to  restlessness.  Srarn  alxait  the  faee 
denc»t<'  some  previous  injury  or  diseaw.  Their  jiresenee  is  important 
in  epilepsy  :  if  iibout  the  angle  of  jaw,  tobereiihisis  is  usually  the  eause; 
if  itu  tlie  lip,  syphilis,  although  the  primary  lesion  of  lues  may  he  hiund 
at  the  ahe  of  the  nose  and  inside  the  month,  partienlarly  on  tlie  tonsil 
ami  Hioft  piilate  ;  if  susi>eete4l,  examine  tlie  eontiguons  lymphatie  noiles. 
Strraihtf/  is  a  symptom  in  pyiemia,  iu  riekety  ehitdren — partienlarly  at 
night — and  in  unemia.  In  the  latter  the  sweat  has  a  urinous  eKlor.  The 
real  ttfft'  mav  be  ju<lg(*d  bv  tlie  faee,  as  w*rll  as  the  apparent  age,  Bv 
this  is  meant  the  real  nge  tVom  the  life  led,  whether  iA"^  overwork^  anx- 
iety, or  dissi|jatii>n.  Observe  the  general  t*cuitour  of  the  head  ;iud  thee, 
the  Hymuietry  or  asymmetry.  Myx<edema  gives  a  mwm-laee  ;  aenaueg- 
aU%  proguatliism  of  tlie  lower  jaw  with  overgn>wth  of  the  su|>ereiliary 
ridges.  Ri(*kets  eauses  a  l>*)x-sha|>e*l  head.  A  general  Ijulgiug  of  the 
liice  is  seen  iu  neoplasms  of  the  autnini,  a  unilateral  swelling  in  infee- 
tive  prr»ees.ses  of  the  jaw. 

The  Neck. — Enhrf/nnnd  of  fhc  fi/inphafif'  nodes  of  Ihr  neek  is  of  great 
as^istanee  in  diagnosis.  Bilateral  enlargements  are  found  in  hies,  tlie 
nodes  being  small,  luinl,  shot-like,  and  movnble ;  in  ttibereulosis,  eitlier 
of  the  n<Nles  themselves  or  seeondary  to  a  similar  proeess  iu  the  hing; 
tliey  are  usually  hirge,  adherent,  »iften  fluetuating  nr  s<ift,  and  inerease 
pr<jgres.sively  in  size  as  one  apiirosiehes  the  jvrimary  lesion;  as,  fur 
instanee,  if  due  U>  infeetion  tliroiigh  tiie  tonsil,  the  largest  niMle  lies 
near  the  angle  of  the  jaw,  while  from  that  |>oiut  eac*h  nrnle  deereas4\*i  in 
size  until  the  supraelavienlar  lyniphaties  may  be  noted  only  with  dif- 
fieulty.  Bilateral  enlargeaient  is  ^vvn  in  HcKlgkin's  clisi'ase,  the  niMles 
standitig  out  in  great  bnnehes  and  the  enlargenieut  eontinning  into  the 
i&xilla, 

Unilatend  enlargcnnent  is  secondary  to  infective  }>n>c*esses  of  the  jaw, 
to  faulty  dentition^  to  malignant  growtli  of  tonsils*  tongue,  salivaiy 
glands,  lips,  or  to  tuberculosis,  Oceasioually  it  is  seen  in  carcinoma  (*f 
the  hn.^ast  and  pylorus.  The  motif h  should  be  examined  as  t(v  the  state 
of  the  tongue,  the  presenre  or  abseuee  of  malignant  diseasi^  or  ehaneres ; 
the  gingiva!  b(»rder,  for  the  blue  line  of  lead-  or  green  line  of  eopper- 
Vol,  1,-20 


306  SURGICAL  PROCEDURES, 

poisoning.  The  state  of  the  teeth  is  of  importance,  particularly  in  lym- 
phatic enlargement  of  the  neck,  in  alveolar  abscess,  and  as  a  possible 
source  of  infection  in  meningitis  and  antral  abscess.  Sordes  are  seen 
upon  the  teeth  in  low  fevers.  The  breath  has  a  sweet  odor  in  pyseraia, 
a  penetrating  putrid  odor  in  gangrene  of  lung,  and  a  characteristic  foul 
smell  in  epithelioma  of  the  tongue  or  tonsil.  Erysipelas  usually  starts 
from  the  angles  of  the  mouth  or  eyes  or  alse  of  the  nose  and  spreads 
therefrom.     It  rarely  crosses  the  middle  line. 

Tumors  of  the  thyroid  body  rise  and  fall  with  deglutition.  They  may 
be  unilateral  or  bilateral,  fusiform  or  globular,  and  are*  common  in 
women  :  the  growth  is  often  coincident  with  pregnancy,  and  can  readily 
be  distinguished  from  aneurism  of  the  carotid  oy  the  foregoing  symp- 
tom and  by  pressure-effects  in  the  latter,  and  by  the  fact  that  aneurisms 
follow  the  line  of  the  great  vessels. 

The  ear  should  be  examined  for  the  presence  or  absence  of  a  dis- 
charge, whether  of  pus,  denoting  middle-ear  and  possibly  mastoid  dis- 
ease, or  of  blood,  which  with  history  of  injury  points  to  fracture  of  the 
skull,  in  which  case  tlie  blood  is  soon  replaced  by  a  serous  discharge  of 
cerebro-spinal  fluid. 

Expansile  pulsation  is  seen  often  in  the  suprasternal  notch  in  aneur- 
ism of  aorta. 

Upper  Extremity. — The  general  contour  of  the  shoulder  should  be 
observ^ed,  particularly  where  there  is  a  history  of  injur}'.  Too  much 
stress  cannot  be  laid  upon  the  importance  of  observing  not  only  the 
injured  but  also  the  sound  shoulder.  Great  stress  is  laid  upon  this 
point,  which  it  is  necessary  to  follow  not  only  about  the  shoulder,  but 
also  at  the  elbow,  the  wrist,  the  hip,  or  the  ankle.  In  other  words, 
compare  the  injured  with  the  sound  part :  by  doing  this  not  only  may 
the  pathological  condition  be  discovered,  but  also  often  much  time  and 
expense  may  be  saved  in  court. 

One  general  proposition  should  be  laid  down  which  not  only  covers  the  upper 
extremity,  but  also  the  lower,  and  takes  in  every  joint  of  the  body ;  and  that  is, 
any  swelling  in  or  about  a  joint  which  follows  the  general  contour  of  the  joint  \a 
due  to  some  lesion  within  it.  Whether  this  lesion  be  diagnosed  as  due  to  blood, 
pus,  or  serum  depends  entirely  upon  the  skill  of  the  observer.  And,  on  the  other 
hand,  any  fusiform  swelling  about  a  joint  when  the  demarcation  of  the  capeule 
which  marks  the  limit  of  the  normal  joint  cannot  be  made  out  is  due  either  to 
effusion,  which  may  be  purulent,  or  to  malignant  growth. 

Droppim/  of  the  shoulder  is  seen  in  fracture  of  the  clavicle ;  marked 
prominence  of  the  acromion  in  subglenoid  dishx-ation.  The  fu.^iiform 
swelling  which  follows  the  foregoing  rule  is  limited  by  the  capsular  lig- 
ament in  joint  diseases,  which  must  be  differentia te<l  from  tlie  more  fusi- 
form and  less  well-defined  swelling  due  to  san»oma. 

Flatness  of  the  shoulder  is  se(»n  in  atrophy  of  the  deltoid  muscle, 
which  may  he  causcHl  by  injur\'  or  disease  of  tlie  circumflex  nerve,  and 
in  fracture  of  the  humerus.  If,  following  injury,  a  large  swelling,  fill- 
ing the  axillary  fossji,  which  may  or  may  not  have  exjiansile  pulsation, 
appear,  with  abs(»nce  of  the  radial  pulse,  it  would  indicate  traumatic^ 
aneurism  of  the  subclavian  or  axillarj'  arter}'. 

In  elderly  wople  pulsation  is  oft^'u  observed  at  the  inner  side  of  thcr- 
elbow,  and  is  uue  to  arterio- venous  aneurism  of  the  brachial  arteiy  ami 
cephalic  veins.     It  often  results  from  careless  bleeding. 
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The  ann  is  swolk'H  and  a'tleinaUnjs  in  iiifWtivf  iinx-esses  ;  c.  r/.  iTthe 
hand  be  involved  in  a  relliditis  or  a  inali^imnt  *edeiria.  This  jewelling 
is  accomjiaiiied  by  a  brawny  teeling  and  by  eonstitiitiimal  syinptMnis, 
which  an*  absent  wlien  it  is  seeniidary  to  intHiniplete  extir|iatiim  td'  the 
mammary  tela  ml  and  lymphatic  no<les.  In  this  latter  comlition  the 
inarble*-like  tedema  is  due  tu  obstruction  to  the  vent>ys  rctorn  caused  by 
the  scar. 

The  fLviihtrif  fymphafirs  are  eidarijed  in  earcinonia  and  infective  prrv 
ces^s  in  the  mammary  gland,  in  inHanynation  of  the  hand  or  arm,  in 
tiibereidosis  id'  the  lymphatic  nodes  of  neck,  in  Ines,  nml  (xrasiin tally 
in  irritatiiiO  iif  the  feuuilc  breast.  The  ejritrcwhlcar  noilc  is  enlarged  in 
inftx'tions  of  the  hand  and  in  sypliilis.  tfrcat  imptirtanee  is  pnt  upon 
its  enlargt^ment  in  the  diagnosis  of  the  latter  eomlitiou. 

The  Elbow-joint.—Wlien  tlie  elbow  is  extended  the  inner  coiidyle, 
olcenmnn,  and  external  t*n!idyle  will  be  on  the  same  tnins verse  line. 
This  is  very  important,  as  when  there  is  any  dishieatiun  these  tliree 
bony  ptiints  will  be  out  of  line,  while,  on  the  tether  htuid,  in  a  fnictnre 
which  diH?s  not  involve  the  joint  they  will  still  remain  in  their  normal 
position.  losjKH't  the  forearm  for  atrophy  of  nuisele-groops  which  may 
Ik?  due  to  injury  or  disi-ase  of  their  resjM^etive  nerves.  Ltwal  eidarge- 
ments  of  the  bones  of  the  f<»rearni  are  eonmion  :  those  with  a  tender, 
brawny  surface  are  seen  in  intianimatinns,  either  sulientaneous,  suli)KTi- 
ot-teab  orfif  the  osseous  tissue  itself.  Toward  the  distal  extremity,  par- 
ticularly if  there  be  a  history  ftf  injury,  lot»k  fi»r  the  silver-fork  th'forni- 
ity  ^^{  CoUes*  fmcture  and  for  the  ^^horter  and  nnn-e  abrnj>t  defornn'ty 
tiecn  in  a  backwanl  dislocation  of  the  carpiiit.  Severe  infections  of  the 
hand  are  aeconifKinied  by  hrownish-re<l  streaks  rnnning  ti]>  the  arm  to 
the  lymphatie  noiles — /.  e,  lymphangitis — or  else  by  the  purple  lines  of 
phlebitis. 

Much  may  lie  learned  as  regards  the  general  condition  of  the  patit^nt  from  the 
hanif,^  as  the  claw-hands  of  pyieudo-uiiiiicular  atrophy,  the  general  flexion  of  fin- 
gers and  hand  ^eeti  in  severe  palmar  or  digital  Hiflaimuation,  the  general  over- 
g^rowth  of  finjren*  of  acromegaly,  the  npade-like  hand  of  myxa^leaia,  tlie  clubhtMl 
finirer^  of  plithisis,  the  cyaDOsis  aeea  under  the  nails,  iiidicatinp;  poor  circulation, 
and  hence  often  obs^ervcJ  in  conjunctitm  with  the  eliihbed  fingers  of  phthisis,  or 
the  f^mall  round  ulcere  or  scar><  occurring  on  the  tii»s  of  the  fingers  observed  in 
Rcynaud'ri  disease.  A  saiall  fusiform,  semi- fluctuating  swelling  in  the  line  of  a 
metacarpal  bone  or  phahinx  is  diagno^tie  of  Hjiina  vt-ntOHa.  The  fingers  of  gout 
and  of  raeumatoid  arthritis  are  excelient  indices  of  the  patient^?^  condition.  Wast- 
ing of  the  interos*<eous  nuHcles  i«  seen  in  progrensive  muscular  atrofihy  and  in 
Iepro**y.  Athetosis  due  to  iiitraeraninl  lei^ions^  or  glassy  skin,  with  ab^nee  nf 
hair,  seen  after  nerve-section,  should  not  esea[»e  observation. 

The  Chestv— Observe  the  ^ififtpv :  in  emphysema  it  is  barrcl-sbaiMiMl ; 
in  rickets  the  sternum  is  pnshcfl  forward  (tlie  so-ealled  pigeon  breast) 
and  is  associated  with  tliat  enlargement  of  the  costal  cartilages  knc^wn 
as  the  **  rickety  rosary."  A  huig,  flat,  narrow  clu'st  indit-ates  a  teu*lcncy 
to  tubercnlosis  of  the  long, 

Umktierttl  eniarf/nnrnt  is  fonnd  in  plennil  efl[\isi*m,  whether  cd^  pus, 
bloo^l,  or  sernm,  'J'he  fifth  interr*|mee  to  the  left  may  fudge,  and  is  the 
favorite  {>ointing-]darc  for  a  pm'ulent  pleurisy*  Protnmun  of  (hv  t^tvruHm 
i»  a  eomnum  symptom  of  aortic  anenrism  and  mediastiiud  tunnu's,  while 
in  theiM?  conditions  there  is  a  prominence  of  the  cntaneous  veins  of  the 
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chest  ikie  to  tkrj*  obf^tructiLHi.  The  m-apuht  b  jmrniinent  in  hiteral  eur* 
vatTiiT  of  the  B|nae,  whether  the  .scoliosis  be  prinum'  in  the  veriehnil 
eohiinn  *>r  sceoiuhiry  to  iineqmil  lengths  ttt'  tlie  le^s.  In  imcture  of  flu* 
clavieU"  thf  win^^c  <!  H-ajvola  is  coimnon,  as  tlie  fmcture  it.self  allows  th** 
*-!ioiililer  tti  flntp  fonviinl.  The  avct'^mry  mHm'le.^  of  rtspiration  an* 
linm^ht  inti»  piay  when  there  is  obstrnetion  to  respiration,  whether  tht 
olvstruetioii  be  in  the  larynx  as  a  foreign  bwly  or  a  membrane,  or 
whether  in  the  lung  itseli',  as  in  fat-ein!)olisni,  Chn/ncStolcrjf*  rc*pfr<h 
tion  is  met  with  in  fiitty  degeneration  \A'  the  lieart,  tubcTenlnr  meniii- 
git is^  nnenn'ii,  ami  ajinjiK^xy.  Vnifafvral  hnmobUhation  is  h^ignificant  of 
pneiniionia,  plenrisy,  ami  fraetnred  rib. 

The  Breast.— Observe  the  general  rotifour^  the  eimilirinn  of  lh<» 
rtippie  and  its  areoia.  It  is  enlarged  in  lactation,  sai*eoma,  (*)iondninia, 
ami  abscess ;  its  size  is  decreased  after  the  menoimiise  and  in  atro|>lai' 
jw^irrhus*  The  presence  f*f  cloasnia  den^>te^  pregnanc»y  «»r  uterine  di^- 
onlci-s.  The  nijjple  is  only  retracted  in  eaninojrja.  Oftentimes  thv 
areola  niay  have  a  lui(*oiiy,  waxy,  or  lardaeetais  apiM'aninee — Paget*- 
diseastf'^ — whieh  precedes  maiTiT^Uiry  cancer  frnni  une  to  three  years*  Th** 
breast  has  a  general  protnbennice  in  sarcoma  and  retromammary  absct>>. 
Primary  syphilitic  lesions  arc  fM»t  infivqnent  about  the  nipple,  due  to  an 
infected  nursing  child.  Oftentimes  from  the  nipple,  in  women  who 
have  passed  the  meiiojiiause,  a  tin'ek,  ]Tnrnlent-l(H iking  fluid  can  W 
g<|nt»ezcd:  it  may  be  mistaken  for  pu>,  Init  its  true  natni^*  may  \w 
tliagnosed  by  the  miernseo]u\ 

(hrcinomaj  the  mu^t  fretjucnt  malignant  mamnuir\^  neoplasm,  b 
usually  situated  to  one  side  of  the  nij>ple.  The  tumor  is  the  si«*  of  ft 
walunt,  is  hanl,  adlicrent  to  snrroinidi ng  structures,  henct*  not  sharply 
tleiined,  and  the  overlying  skin  is  coarse  and  has  Ixx'n  likeniHl  to  pi-- 
lakiu.  The  nipple  may  or  may  nt»t  be  retracted.  The  axillary  lymph- 
mxles  arc  enlarged.  Sarvi/ma  invades  the  whole  liriiist,  which  i.s  mneh 
increased  in  size,  presents  ni*  dtstiui't  bonier,  antl  is  of  unequal  con^i^t- 
enee  ;  overlying  veins  are  prfaninent  ;  theiv  is  no  axillary  involvement 
unless  uh-emti^in  has  commenced. 

In  rrirfHtunitmitrtf  ahaeenn  the  whc»lc  breast  is  pnitrndixl  ;  there  lin* 
axillary  involveno'nt  antl  asscieiat<Ml  symptoms  of  inflammation, 
Oeeasitinally  a  small  hard  tnmor  is  found  with  asscKnati^i  axiltar> 
inv(»lvemcnt  in  a  middle-aged  woman,  whieh  may  be  mistaken  f"r 
cananouia.  It  is  a  retention-cyst,  and  may  be  distiiigmshed  by  its  depth 
in  the  gland,  its  lack  of  infiltration  and  of  skin-changes. 

For  the  recognitina  of  any  minor  of  the  breast  the  pn/m  of  the  hjmd  fihon^**  ^^ 
used.  Any  one,  if  he  feels  with  hi*^  tingers,  can  find  a  tuuior  in  a  normal  ' 
which  is  8inii»ly  nintinaary-gland  tissue.  If  the  palm  of  the  hand  be  taki  t  .  i 
mamniary  gland  sjirpadn  ilHelf  oat  upainst  the  Hbs^  but  any  tnmor  by  tueani^  of  this 
procedure  will  readily  be  ilistjiiguiiihed^  In  examining  for  adhesjions  the  *rm 
should  be  abducted  to  make  the  great  pectoral  ma^cle  tense;  if  the  tnuttde  la 
relaxed,  fali»e  diagmwin  U  eaj^y. 

If  an  ulcerating  breast  present  for  diagno;*!**,  attention  should  be  given  to  the 
character  of  thi^  seeretion:  blocni  is  comnmn  in  Hiircoma;  a  thin,  sanious  watery 
secretion  ami  occasionally  scabs  are  8een  in  carcinoma.  Small  blue  cirrumscribed 
ajKjt'!^  upon  the  anterior  surface  of  the  che$t — tnehfi  bfntAtrr» — are  eauseil  br 
pediculi  either  of  the  pubea  or  axilla. 


Abdomen. — From   the  ^cncnd  apjMiai-aucc  of  the  abdomen,  m 
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may  be  learned.  Rigidity  and  oftentimes  rigid  retraction  are  seen  in 
dyspnoea  when  the  respiratory  muscles,  particulariy  those  of  the  belly, 
are  brought  into  play.  Rigidity  of  the  right  side,  particularly  of  the 
rectus  muscle,  is  seen  in  peritonitis  or  appendicitis.  The  manner  of 
observing  this  should  be  as  follows :  With  the  thumbs  of  both  hands 
pressure  should  be  made  upon  each  rectus,  beginning  at  the  symphysis 

f^ubis  and  following  the  line  of  Poupart's  ligament.  Starting  again 
rom  the  symphysis  pubis,  both  recti  muscles  should  be  palpated  up  to 
and  beyond  the  umbilicus.  In  examination  of  the  belly  the  hand  should 
be  warm,  as  a  cold  hand  will  often  cause,  particularly  in  women,  a 
momentary  contraction  of  the  muscles  which  may  mask  any  diseased 
condition  beneath.  Observe  whether  the  patient  or  the  belly  itself 
shrink  at  the  approach  of  the  examining  hand.  This  is  of  great  diag- 
nostic value,  particularly  in  deep-seated  pain.  Often  the  stomach  may 
be  partly  outlined,  particularly  in  thin  subjects,  and  its  size  may  be 
noted,  as,  for  instance,  in  increase  due  to  pyloric  obstruction.  A  sausage- 
shaped  tumor  in  the  right  inguinal  region,  chiefly  seen  in  infants,  is  due 
to  intussusception  of  ^e  bowel. 

The  general  contour  of  the  belly  should  be  observed.  The  pouting  of  the  navel 
in  anasarca,  the  lack  of  this  in  ovarian  tumors,  the  ball-shape  of  ascites,  the 
general  distention  of  the  peritoneal  cavity  observed  not  only  in  the  foregoing 
disease,  but  also  in  cancer  of  the  peritoneum  itself  or  of  the  colon  or  liver,  often 
a  symptom  of  hydatid  cyst, — these  are  all  of  importance.  Marbling  of  the  belly, 
due  to  obstruction  of  the  venous  flow,  is  seen  in  pregnancy,  liver  diseases,  ascites, 
and  tumors  pressing  on  the  deep  veins. 

Enlargement  of  the  spleeiiy  which  can  be  easily  distinguished,  may  be 
due  to  malignant  disease,  to  leukaemia,  or  to  malaria.  Li  local  enlarge- 
ment* between  the  costal  borders  and  below  the  xiphoid  cartilage,  if 
lianl,  cancer  of  the  stomach,  usually  pyloric,  is  thought  of,  but  when 
soft,  pulsating,  and  expansile,  they  are  caused  by  aneurism.  General 
protuberance  of  the  bowels  is  often  a  most  characteristic  symptom  of 
tumors  of  the  kidney,  which  push  the  bowel  forward ;  hence  one  should 
not  be  deceived  by  tynijiany  on  {)ercussion.  Tumors  of  the  right  hypo- 
choiidrium,  are  usually  of  the  liver  and  gall-bladder ;  of  the  left  hypo- 
chondrium  of  the  spleen  or  a  distended  stomach ;  renal  tumors  may  be 
found  on  either  side.  In  the  right  iliac  region  tumors  may  be  caused 
by  disease  of  the  ciecum  and  appendix,  by  pelvic  abscesses,  fecal 
accumulations,  or  cysts  of  the  ovary  and  broad  ligjiment ;  in  the  left 
iliac,  by  tumors  and  cysts  of  the  ovary,  {x^lvic  abscess,  or  volvulus.  In 
the  umbilical  region  we  may  find  tuberculosis  of  the  mesentery,  and 
tumors  may  present  themselves  here  which  spring  from  other  regions. 
In  the  hy[X)gastric  region  the  most  common  tumors  are  pregnant  uteri, 
distended  bladders,  and  fibroids.  Lumbar  tumors  spring  from  the 
kidneys,  or  are  cysts,  perinephritic  abscesses,  or  occasionally  jK*rityph- 
litic  abscesses. 

When  peristaltic  motion  is  observed  from  without  it  is  often  due 
to  obstruction  of  the  bowels.  Board-like  rigidity  with  distention  is 
seen  in  tubercular  peritonitis. 

One  may  meet  with  the  pelvic  enlargement  of  ovarian  tumors,  the  general 
bloating  or  distention  of  peritonitis  and  intestinal  obstruction ;  the  cfoughy, 
brawny  swelling,  spreading  from  the  pubis,  of  extravasated  urine ;  also  with  scars 
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along  the  side,  indicating  previous  pregnancies  or  the  results  of  great  nbdoiaiiii 
distention.     Occasionally  one  .seen,  particularly  at  the  na\*el,  ii  persistent  omphald 
mesenteric  duct  whieh  may  discharge  a  purulent  material  or  even  intestinal  can 
teiit^,     A  discharge  at  this  point  may  be  from  a  persistent  uracbufl.     In   the 
latter  conditioriH  there  will  be  more  or  less  excoriation  around  the  umbiUcus. 
Observe  the  middle  line  partieularlv  for  old  scars  of  previous  operations,  fbi 
hernia  at    the  umbilicus,  or  separated  recti  niu.scles,  and    particularly,   in  tb 
inguinal  region,  the  condition  of  the  inguinal  rings.     Pulsating  swellinp  may  ' 
observed  \nnch   if  i!i  the  longitudinal  axis  of  the  body  might  indicate  aor 
aneurism,  although  aneurisms  of  the  superior  mes^enteric  artery  are  not  infrequent 
A  ttask-sbjiped  turnur  arising  in  the  middle  line  from  the  pelvis,  which  often  ma]^ 
reach  the  umbilicus  or  even  beyond,  and  which  fluctuates  and  h  elastic,  is  prob 
ably  a  distended  bladder,  which  may  be  mistaken  for  a  more  serious  condition.    A  ' 
tumor  in  either  tiank  about  the  sixe  of  one's  Ji.^t,  which  pc»ssibly  can  be  grasped  by 
the  hand,  with  the  history  of  movement,  change  in  position,  sharp  colickv  pain, 
and  a  lessened  secretion  of  urine,  usually  indicates  a  floating  kidney.     I'his  ij 
particularly  true  of  the  right  side.     An  elastic,  flask-ijibaoed  tnmor  of  the  right 
nypocliondrium  may  be  a  dilated  gall-bladder  or  a  hydatitl  cyst.    Swellings  in  ih6 
ifeit-costal  space  aluiost  always  originate  from  the  kidney  or  surrounding  structure* 
For  instance,  a  dense,  brawny  intiltrntion  on  one  side,  with  other  charact4.Tisti<! 
indications  of  pus,  would  show  the  presence  of  perinepbritic  abscess,  in  wbic" 
fluctuatiojj  is  rarely  detected.     The  diagnosis  is  made  upon  its  pitting,  the  indura^ 
tiou,  and  the  history.     Tumors  here  with   unchanged  skin,  particularly   in  thi 
young,  almost  always  spring  from  the  kidney  proper,  and,  if  in  the  very  young 
of  rajud  grow^tb^and  of  large  size,  with  the  other  associated  symptoms^  are  chietf 
due  to  sarcoma,  although  cytsts  are  not  infrequent. 

The  spine  slioiilil  Iw  exatiiiiK^d  for  any  W-al  enlargement,  iie^inning 
at  the  atlas  atid  ^oiii^  down  to  the  coccyx  ;  as  to  it»s  geiier.il  canton r, 
wlietlier  there  l>e  kyphosis^  lortkisis,  or  Hooliosis  ;  and  as  to  its  mobility, 
as  slunvn  by  inoveuient.  An  iHidiie  rigidity  of  the  s|une  is  bruuglit  nut 
l>y  asking  the  |)atieivt  to  jiiek  ii]»  an  oltjei't  <>n  the  rioc*r.  The  inflneueftH 
of  extension  in  tfie  eorreetioii  of  deformity  slmnld  Ix'  ttneil  in  all  cnrva-i^B 
tnres,  and  in  lateral  enrvatures  nieasiiremeitt**  should  be  made  of  the 
legs  for  inequality.  Cold  aliseesses  lie  always  to  one  side  of  the  spim 
antl  below  the  affeeted  region. 

In  the  very  young  certain  tumors  present  tbemselve.%  particularly  around  thfl 
sacrum,  tfie  lumbar  region,  and  the  coccyx,  which  are  placed  centrally,  which  ar  \ 
deeply  connected,  may  or  may  not  fluctuate,  are  oftentimes  tranj^jiarent  and  usually' 
congenital;  a^*,  for  instance,  spina  bifida  and  the  sacro- coccygeal  tumors  and  der- 
moids. In  many  patients  at  tlie  lower  portion  of  the  Bacrum  a  ftmall  sinus,  one  ti] 
two  millimetres  in  diameter,  is  found,  with  an  intermittent  discharge  of  unpleasac^ 
oilor — called  the  plh-tddnl  muus — which,  while  congenital,  yet  often  does  not  begii 
to  be  annoying  until  early  manhood. 

In  the  inguinal  region  many  tumors  present  themselves  for  diag- 
nopisj  and  this  is  a  eotum<m  seat  for  error. 

A  hernial  profnwojij  whether  direct  or  indirect^  of  the  inguinal 
variet^^  always  ]>resents  itself  in  this  region,  and  the  diagnosis  should  lye 
easy  by  its  redueibility  or  the  preseiiee  of  the  eharacteristie  impulse  on 
coughing.  A  herniii  may  be  e*»nfnsed  with  tiie  sliot-like  uo<le.s  of 
syijhilis,  which  are  alwnys  l>ilatcnil,  and  with  the  large  immovable 
swellings  of  HcHl^kin*s  discnse  or,  if  ntiilatrnvlj  with  bubo  from  infec- 
tion frt»m  the  i\m  or  from  the  urethra,  whether  the  latter  be  gonorrhoeid 
or  chaneroidnb  The  nodes  also  enlarge  in  tuberculosis,  epithelioma  of 
l>enis  or  leg,  etc. 

The  GENrnj-URixAiiY  Tract. — Kidney. — Constant  piin  in  this 
region  tuay  l>e  due  to  cancer  nr  to  lul>eretdnsis ;    jwinrxysnud   i>ain, 
stone  and  fmvign  b<Hlies.     A  tearing  juin  is  felt  in  hydrouephi"osis  at 
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pyelitis ;  a  dragging  pain  which  at  times  is  paroxysmal,  attended  by 
nausea,  is  characteristic  of  floating  kidney.  Tumors  of  the  kidney  are 
not  affected  by  respiration.  In  perinephritis  the  patient  lies  on  his  back 
turned  toward  the  affected  side,  with  his  legs  flexed.  It  simulates,  on 
the  right  side,  appendicitis.  Sudden  increase  in  the  amount  of  urine 
passed,  following  suppressed  urination,  is  pathognomonic  of  hydrone- 
phrosis. 

The  penis  should  be  observed  for  the  presence  or  absence  of  scars — 
for  discharges,  which  are  ven^  important,  particularly  when  associated 
with  a  painful  knee-joint.  In  elderly  people,  particularly  after  fifty- 
five  years  of  age,  a  muco-purulent  discharge  is  complained  of,  which 
they  attribute  to  former  disease,  commonly  seen  a  short  time  after 
defecation  and  simply  due  to  enlarged  prostate.  The  normal  pros- 
tatic discharge  is  squeezed  out  by  the  act  of  defecation.  The  presence 
of  a  pin-|X)int  meatus  or  adherent  foreskin  in  children  may  give  valu- 
able aid  in  many  conditions. 

Testicles. — In  any  abdominal  tumor  in  the  male  the  presence  of  tes- 
ticles should  be  sought  for,  as  a  retained  testis  is  very  liable  to  undergo 
sarcomatous  change.  The  absence  of  one  or  both  is  important,  particu- 
larly in  painful  swellings  in  the  groin  or  about  the  rings.  A  nodular 
tumor  of  the  epididymis  in  conjunction  with  a  thickened  vas  is  charac- 
teristic of  tuberculosis.  The  testicle  is  uniformly  large  in  sarcoma  and 
luetic  affections. 

The  scrotum  is  always  large,  pear-shaped,  and  fluctuates  (or  if  the 
tunica  albuginca  be  greatly  distended  an  elastic  feel  may  be  substituted 
for  the  fluctuation)  in  cases  of  hydrocele  and  haematocele.  A  worm-like 
condition  of  the  left  side  of  the  scrotum  which  subsides  in  the  recum- 
bent posture,  and  which  may  be  prevented  from  recurring  when  the 
patient  is  standing  by  pressure  upon  the  external  ring,  is  due  to  vari- 
cocele.    This  is  only  seen  on  the  left  side. 

Perineum. — The  drawers  of  the  patient  shoukl  be  examined  in  every 
case  when  pain  is  complained  of  in  this  region  for  the  presence  of  pus 
and  blood,  which  oftentimes  are  significant,  though  not  noticed  by 
the  patient.  If  present,  gonorrhoea,  anal  fissure,  hemorrhoids,  fistula 
in  ano,  and  epithelioma  may  be  the  cause.  Urinary  fistula?  are  common 
in  this  region  following  stricture  and  urinary  extravasation.  A  brawny, 
I>ainful  mass  in  the  ischio-rectal  fossa  shows  abscess.  In  this  condition 
fluctuation  cannot  be  detected.  Hemorrhoidal  tags  denote  past  and 
possibly  present  hemorrhoids. 

The  erroin  is  the  common  seat  of  hernioe,  both  inguinal  and  femoral, 
which  are  oftentimes  difficult  to  differentiate.  It  may  be  said  that  if 
the  finger  be  placed  upon  the  spine  of  the  pubis,  any  hernia  which 
jioints  externally  to  the  finger  is  femoral — internal  to  it,  inguinal.  In 
fat  i)eople  the  spine  of  the  pubis  is  found  with  difficulty,  but  may  be 
easily  readied  if  the  leg  be  abducted  and  the  finger  run  along  the  tendon 
of  the  abductor  longus  where  it  is  inserted  into  this  bony  landmark. 
A  large  fluctuating  swelling  which  may  point  above  or  below  Poupart's 
ligiiment,  externally  or  internally  to  the  femoral  vessels,  or  between  the 
tuberosity  of  the  ischium  and  the  great  trochanter,  with  a  history  of 
long  duration,  is  possibly  a  cold  abscess,  and  is  very  suggestive  of  spinal 
or  hip-joint  tuberculosis. 
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Enlarged ^  tender  lymph-n^de^  follow  infected  wounda  of  the  foot,  epttheliomt 
and  infection  of  the  [>enis.  They  may  also  be  enlarged  from  tubereulcvk 
With  the  history  of  an  injury  in  elderly  people  when  fracture  of  the  feoioral  neck 
18  suspected,  rei*i?*tanee  felt  in  Scarpa's  tn angle  i?i  very  important  ^  an  aid  in  diai:- 
nosis,  particularly  wben  there  is  tliittening  of  the  trochanter  on  the  .name  j*idearid 
a  puckering  above  the  patella,  which  latter  m  due  to  a  shortening  of  the  qoadri* 
ceps  extensor  tendon. 

The  Lower  Exthemity. — The  knee  is  Hoxed  and  everted  id  tuber- 

culosi.s;  flexed  uml  tixeci  in  shortening  of  the  hmnstrinpi;  ^H^htly  flexed 
in  even^  joint-efl"u.sir)n,  as  in  this  jHisition  the  joint  mny  Ix*  cli-terHkHl  to 
a  greater  tletrree  willi  less  |>ain.  In  *\jfi!iit-nnee"  and  tiishK^'jiiiun  nf 
the  senulniiareartihiges  the  knet*  is  4jften  flexed  and  Im^ked,  In  hydrop 
artieuli  tlie  joint  is  nineh  swollen,  Init  its  eontour  is  preserved  and  the 
lines  ot'  the  eapsidar  ligament  are  sluirply  defined.  In  all  effuKions  iu 
the  knee-^joint  the  piteUa  is  said  to  flfKit,  whetlier  tlie  effn?^  fluid  be 
1)1ocn1,  ]ins,  or  sernrn.  Sinuses  afmut  the  joint  are  eommonlv  due  lo 
neighh<nMng  tiiberenlnsis.  They  are  small »  nfteii  niidti[de,  and  present 
the  eharaeteristie  granulations  of  this  i-onditlon.  All  jra'nts  -houlJ  lie 
examined  for  innsele-spasin,  whirb  is  eharaett^ristie  of  ttdM*renlosis. 

The  Leg, — -Tlie  anterior  surfaee  and  shin  aiv  favorite  seats  for  the 
tertiary  lesicms  of  hies.  Tenderness  on  pcTeiission  and  old  s<nif^  have 
gi*eat  diagnostie  signiflcitnec*  as  to  a  previous  aetive  prm-ess,  Varieeis- 
ities,  ehiefly  sL^en  in  women,  are  <hie  to  venous  ohstriiclit»n,  whetlier 
just  above  the  knee,  ]x'lvii',  or  thomeie,  and  folb)W  the  eourse  of  tlie 
internal  sapbenons  vein,  and  often  are  associated  with  an  obstinate  pig- 
me n tei  1  n  lee  r  *  m  t  h e  s h i  n « 

The  Foot, — ^Paiii  teh  in  the  areh,  witb  no  [w^reeptible  injnr\%nmy  l>e 
due  to  flat-f<K»t,  Distention  of  the  ankle-joint,  whose  normal  ^truetiiro 
will  not  admit  of  much  fluid,  is  seen  in  tiiberenlosih;  tensenes&  of  the 
tendo  Aehilles  in  talij>es  equiuo-varus. 


The  Diagnostic  Significance  op  Pain, 

The  writer  is  indeljted  to  Dr,  J,  H.  Mu^ser  for  the  following  cli 
cation  and  pii^graphs  on  Pain  : 

Pain  is  |jrimarily  due  to  either  funrthnal  or  henf  anises,  the  fui 
tioiial  being  illustratetl  by  the  headaehes  of  anaemia  or  the  hiH.*l-jKiin 
gout,  while   loeal  eauseH  may  be  due  to  hyper«emia,  inflanimatioti, 
injnn\ 

Pain  is  shown  (1)  hy  faektf  exprejufion  ;    (2)  hy  podnre.     It  is  ofl^ 
pathognonionie,  as,  e.  g,^  the  doubling  np  in  enimps ;  the  l)ent  knee 
arthritis;  the   retmcted   head  iif  meniugitis  ;  the  stniiniug  attitude  i»f 
dysuria  ;  the  snpp»rt  of  the  arm  in  elavieular  fraeturt* ;  flexion  of  tlie 
thighs  iu  jH'ritonitis  ;  the  a|M*-like  |iostiire  witlj  genend  tn^nior  si»en  dur- 
ing  niieturitiou   with   vesical   mieulns ;  the  sudden   upright   p^nsture  In 
angina  jRvtoris  ;  the  snppirt  of  the  hc»inl  in  eervieal  caries ;  the  evcrsinn 
of  the  leg  in  fracture  of  the  cervix  femoris  ;  the  rigidity  of  tbe  injure*! 
gide  in  fracture  of   rib;   the  immobib'  side  in  pleurisy,    (f\)  By  .  ^' 
at'fiortJt — as,  ^"^  f/.,  stifleniug  of  the  bi'lly-wall  in  iK'ritoneal  inflamma; 
C'^IK'eially  upon  iwdjiation  by  examining  hands;  the  elections  of  un 
irritation  anil  fretpieut  urination  tif  bla*Kler  ilisoi\lers  ;  and  the  br:i:-\ 


SURGICAL   MA  GNOSIS.  ;M3 

cough  of  aortic  aneurism.     (4)  By  the  iL^stH'iiited  phenomena  of  clisease, 
injury,  etc. 

According  to  Mii&4j*er,  }wiin  shoirkJ  he  stiitlied  tor  tlie  following  ay^jiects : 
First,  the  moffe  of  omti ;  ^H*imd^  (hinftion  ;  t\\\n\,  fimr  af  oerKrreum ; 
fiiurtli,  vhtinu'kr  ;  fiftli,  neaf ;  sixtli,  wheiker  affveM  %  fiefff,  cffltl,  pre^- 
/iNrt\  ^iOHtHn\  or  /v>f/, 

(1)  Mode  of  oxhet  oftentimes  gives  eliie  to  niorhid  processes, 

iSndde^n  onset  points  toward  iiitlanomxtioiis  of  serous  Hieuibmnes,  us  in  poritn- 
nitis  ;  or  to  obstrnclion  of  .some  mirnml  mucous  canal,  m  iu  rt|>pciHljciti.s  obstruct- 
ing g^all-stonoi^,  or  veHlcal  calculi  ;  nr  to  rupture  of  an  organ  or  part,  as  suihti^n  pain 
in  an  aneunsm  or  in  perforation  of  tlie  stomach  atiii  intcHtincs  :  nudilen  [>ains  are 
also  olwcrvcil  in  iieural>rias^  particularly  iu  the  l»ranche:i  of  the  tifth  nerve.  Slow 
pain  usually  hetokena  slow  <lcvelo[>nJcivt,  a^,  Ibr  instance,  ]uiinfi!l  urination  due  to 
enlarged  prosiiite. 

(2)  Duration  shows  the  acuteness  or  chronicity  of  the  cause*. 

Pain  of  long  duration  is  always  associated  with  a  long-stjindinjr  cause.  It 
should  be  noted  whether  it  is  temporary  or  constant,  as  from  this  one  niiiy  be  able 
to  judge  of  the  disease:  temporary  pain  niay  indicate  either  relief  or  a  cciwation 
of  the  disease,  while  constant  pain  points  to  a  constant  caase.  As  an  example  u 
temporary  pain  is  felt  in  the  passage  of  hard  fteces,  yet  constant  pain  during  tlie 
pa,s.sage  pouits  to  some  or^ranic  lesi<m  of  the  rectum,  as  tissure  or  hemtirrhoids. 
The  duration  may  iutlicate  the  prognosis,  as  when  iu  a  strangulated  hernia  the 
pain  ceai^es  pingreiie  may  have  i>ccurred.  Pain  following  shock  shows  that  reac- 
tion has  set  in,  and  hence  is  a  favorable  sign.  **  The  abdominal  surgeon  should 
welcome  ita  prest-nce  after  operaliou*'  (Musser). 

Constant  paui  ig  seen  [xirticvularly  in  orgatiic  lesions,  in  inflanimiitions 
of  all  the  tissues,  particuhirly  those  of  hone.  It  nuiy  be  reflex  iu  eha- 
nieter,  as  tite  \x\m  ami  unrasiucss  felt  in  llie  right  shoulder  wiiich  is  mom 
or  h'ss  c*oustaiit  from  g^dl-stones,  Paro.rtfSimi!  p(fin  is  nsually  associated 
with  ni^rve^lesions  ur  neuralgias,  and  als<»  with  obstruetion  tf>  sotuc  eanal 
by  a  foreign  body.  Pi'riotiieaf  ptiin^  are  clneHy  due  to  malaria  <ir  syph- 
ilis or  to  sotne  atinuspheric  inHuence^  or  iii-e  in  ndation  to  snme  physio- 
It  >gical  jirocess. 

TilK  TtMB  OF  (kTrRRKXCK  OF  PAIN,^ — Xoctui'nal  paiiis  uiv  eoin- 
mon  in  lues,  in  all  iufhiiuuuitiuns  of  bones,  as  seen  in  the  night-eries  of 
children  with  hip-joint  disease. 

Pains  in  the  day  are  oftentimes  due  to  tlie  position  of  the  patient,  such  as  pain 
in  the  instep  due  to  flatdtiot.  The  time  and  the  relation  to  some  function  iireolWn 
very  imporUnt.  Gastric  pain  coining  on  before  meals  means  gastralgia ;  that 
occurring  after  ineals  is  due  to  some  organic  lesion  of  the  stomach,  as  cancer  or 
nlciT,  or  at  times  to  dyspepsia,  A  common  example  is  the  pain  in  cystitis  which 
is  felt  before  urination,  and  which  ia  relieved  by  thif^  act.  Tins  pain  is  fine  to  the 
contact  of  the  urine  with  the  irritated  and  sensitive  mucous  membrane.  Pain 
occurring  during  micturition  points  toward  stom*  or  inflammation  of  the  urethra; 
pain  occurring  after  it  of^cn  is  due  to  stone,  when  the  bladder  contracts  uiam  it** 
rough  surtaces.  This  pain  is  usually  relieved  as  the  urine  accumulates  and  lifts 
the  bladder-wall  away  from  the  calculus. 

The  Character  of  Pain. — Pain  maybe  Mmken  of  as  being  due  to 

ii<jrai€'^f-<j  fnifffrnc^^  ffrhhtt/^  ifffwhtaffnf/^  or  f/trfthhhif/^  and   from   eacli  of 
these  e ha raeteri sties  one  is  able  t<i  learn  iinieh  of  its  cause. 

Sareness,  particularly  on  movement,  often  indicate**  muscular  or  ligamentous 
origin.  An  aching  pain  is  due  Ui  nerves  or  muscles.  Aching  puins  umy  be  gen- 
eml,  ^nd  often  usher  in  more  aerious  general  constitutional  diseases,  as  the  general 
puins  in  the  bones  preceding  influenza.     Throbbing  pain  is  often  an  accompani- 
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inent  of  acute  inflammatkm,  wliichp  if  it  lian  been  of  several  days*  duration^  poiou 
many  tiiiH^?(  toward  ahsceas-fomiation.  8harp  and  lancinntiiig  pain  is  seen  In 
obstruetinH  to  canali  by  s^ome  foreign  botlie*,  jiartieularlv  cakulns,  and  a!i*o  in 
infljunniatioij  of  aerouH  membranes,  A  dull  jtain,  partifularly  in  bones,  betokeiia 
a  chronic,  slow  inflammation.  Pain  accompanied  with  tene>*mu!*  is  UJsualJy  as^-o- 
ciated  witli  foreign  bodies,  m  blood  and  Htone,  and  is  noted  chiefly  in  the  rectum 
and  the  bladder. 

The  character  of  the  pain  often  indicates  the  structure  involved — as,  f.  *7.^  itch- 
ing, burning  pain  in  s*km  and  mucous  membranes,  while  the  8orene*«s  which  is 
increased  on  movement  and  preasuro  is  charactcri:stic  of  muscle*.  A  (leep-iieated, 
boring  pain  u  characteristic  of  bone-lesiouB.  A  sharp,  lancinating  pain  |.Kiinta 
toward  nerves.  A  dull,  constant,  aching  pain  is  often  assnoeiated  with  dirte^«*e  of 
some  viscera.  If  the  lightest  contjict  to  any  part  elicit  pains,  it  pointi*  toward 
affections  of  the  cutaneous  nerves.  If  tlie  skin  can  be  freely  bajidled  without 
cauaiDg  pain,  thia  source  can  be  eliminated.  If  deet^er  pressure  on  the  groups  of 
inuBclea  l>e  made  and  soreness  be  complained  of,  it  points;  toward  muscles*.  U,  on 
making  deep  palpation  i>vcr  the  locatiim  of  a  bone  deep-seated  pain  is  elicitetl, 
while  the  .skii^  and  muscles  are  free  from  pain,  bone-lesions,  chieiiy  of  inflamma- 
tory nature,  may  be  thought  of. 

The  UK  atiox  of  pain  may  lie  said  tu  iKiiiit  fairly  aec^iinitely  to  the 
lesion,  pnivitlrng  that  the  ncrve-distrilHitixjii  is  ivcalled ;  but  one  t^lioidd 
ahvay?5  iviiicmbcr  the  jMijiHihility  of  referred  piiiii.  Examples  of  thi* 
aix*  very  e<inniiini  and  fre(iuciitly  overlooked,  lietiee  the  disease  is  nut 
tr^'ated,  Jk'ntinn  is  made  here  of  some  of  the  eommonly  referred  painis 
which  are  apt  to  niisilead. 

Pain  over  the  right  shoulder  is  associated  with  rall-H tones  by  meanM  of  the  vagtw  ' 
and  the  third  or  fourth  cervical  nerves*  Pain  back  of  the  ear  maybe  due  to 
mastoid  disease,  particular!  v  if  there  be  tenderness  over  this  region:  but  the  mouth 
should  always  be  examinea  for  carcinomii  of  the  tongue.  Km'e*piiins  often  mean 
hip-joint  di-Hiease.  Pain  in  angina  jiectori^  radiates  down  both  arms.  In  renal 
disease  it  follows  Poupart's  ligament  or  is  felt  in  the  bladder  or  the  testis,  or  may 
radiate  down  the  inner  surtuce  of  the  thighs.  In  vesical  calculus  pain  i^fs  felt  at 
the  end  of  the  penis.  In  diajthragmatic  pleurisy  it  m  located  above  the  umbilicua 
and  to  the  front.  In  Polt*s  di^sease  anywhere  in  the  spine  it  is  always  referred  to 
the  anterior  surface  of  the  bodv.  The  high  cervical  Pott's  lemon  will  give  pain  in 
the  throat,  with  irritation  which  is  too  commonly  treated  for  a  cold.  In  di,<ease  at 
the  junction  of  the  cervical  and  dorsal  vertebrte  piiin  is  referred  to  the  intercostal 
nerves  and  their  distrihntion,  and  is  often  called  "intercostal  neuralgia:'^  mid- 
diirsal  y>ain  is  referred  about  the  belly,  and  in  small  children  is  frequently  thought 
to  be  due  to  colic.  In  disease  of  the  lumhar  spine  pain  is  referred  dawn  to  the 
pelvis. 

Pain  between  the  shoulders  oftentimes  is  due  to  aneurism  or  to  cancer  of  the 
cesopbagus;  pain  in  the  neck  may  be  transmitted  Ixy  the  phrenic  nerve  and  be  due 
to  pericarditis  or  diaphragmatic  pleurisy*  h^o-called  sciatica  is  often  caused  by  a 
fissure  of  the  anu?;.  by  cancer  of  tlie  rectum,  or  by  ulcer,  aiifi  nmy  be  cured  by 
treating  these  conditions.  The  pain  of  hip-joint  disease  may  not  only  be  telt  in 
the  knee,  but  may  extend  to  the  hccL  Never  make  a  diagnmis  of  *' rheumatic" 
and  "growing  pains"  in  a  child  without  a  thorough  examination,  looking  par- 
ticularly for  tubercular  diseiijie  in  some  joint  or  joints. 

Pain  Modifikd  by  Pressure  axd  Movement — Pain  increased  hy 
jiressure  is  due  to  inrtaniiiiation  ;  if  relieved  it  is  either  m-nrotic  or  finic- 
tioiiuL  Pain  that  is  ndieved  by  pressure,  partieolarly  around  the  bellv, 
often  is  <lue  to  a  reposition  of  some  orgim  which  has  l»een  dislcK^aten : 
this  h  (4iiefly  seen  in  the  kitlney,  as  when  a  jiatient  himsidf  eiin  rt:^place 
a  movabh^  kidney  ami  thus  relieve  the  eharaeteristic  siekeniiig  jKiin  of 
this  atteetiou. 

Pain  that  is  increased  by  pressure  at  '*  nerve-pointa '*  means  neuralgia.  If  by 
pressing  upon  the  bead  or  by  having  the  patient  jiir  himself  by  hia  feet  pain  be 
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elicited  along  the  spine,  it  is  characteristic  of  Pott's  disease.  The  influence  of 
movement  is  very  suggestive.  The  contraction  of  an  inflamed  muscle  is  painful. 
If  it  be  found  that  certain  active  movements  are  painful,  but  that  the  movement 
can  be  made  passively  without  causing  pain,  it  may  be  put  down  as  muscular.  It 
is  not  the  position  of  the  limb  which  is  painful,  but  the  method  of  obtaining  it. 
Ligamentous  pain,  whether  active  or  passive,  is  elicited  by  any  movement  wnich 
stretches  the  ligament ;  hence  in  moving  any  joint,  if  it  can  be  done  passively  to 
its  normal  degree  without  causing  pain,  the  articular  surface  composing  that  joint 
may  be  said  to  be  free  from  disease ;  but  the  moment  the  joint  and  the  ligaments 
about  it  are  put  upon  the  stretch  and  pain  be  elicited,  it  is  ligamentous  in  origin. 

Pain  in  Special  Regions. — Pain  in  the  extremities,  if  bilateral,  may 
may  be  due  to  disease  of  the  spinal  cord  or  to  neuritis,  toxaemia,  or 
pressure;  if  unilateral,  to  injury,  inflammation,  or  pressure,  or  to 
transmitted  sensations. 

Pain  in  the  foot  is  usually  caused  by  flat-foot ;  in  the  heel,  by  gouty  or  rheu- 
matic conditions,  although  it  may  be  caused  by  aneurism  of  the  popliteal  arterv 
pressing  on  the  popliteal  nerve.  Pain  in  the  space  between  the  third  and  fourth 
metatarsal  bones  is  due  to  pressure  on  a  small  branch  of  the  plantar  nerve,  which 
i9  nipped  between  the  articular  ends  of  the  two  conti^ous  bones.  Pain  is  usually 
located  in  the  shoulder  when  due  to  liver  disease ;  m  the  back,  when  due  to  dis- 
orders of  the  stomach ;  in  the  interscapular  region,  in  ulcer  of  the  stomach.  Pain 
behind  the  sternum,  common  in  gastric  disorder,  may  also  be  due  to  aneurism, 
tumor,  or  angina  pectoris.  Pain  in  the  sternum  or  ribs  may  be  due  to  syphilis  or 
periostitis.  The  pain  in  the  loins,  when  acute,  may  be  due  to  a  dislocation  of  the 
kidney,  to  calculus,  to  uterine  disorders ;  when  chronic,  to  uterine  and  renal  dis- 
orders and  varicocele. 

Cougrh. — In  aneurism  of  the  carotid,  and  even  of  the  aortic  arch,  a 
peculiar  metallic,  brassy  cough  and  irritation  of  the  throat  are  com- 
plained of.  The  dry,  constant,  hacking  cough  due  to  irritation,  which 
by  turn  is  caused  by  pressure,  is  often  seen  in  women  Avith  thyroidal 
enlargements  and  in  many  tumors  of  the  neck.  The  constant  cough 
of  irritation  due  to  enlarged  uvula,  and  a  cougli  similar  to  that  described 
above  as  due  to  pressure  of  tumors,  may  be  found  associated  with  car- 
cinoma of  the  oesophagus.  Cough  may  be  also  caused  bv  the  j)resence 
of  a  foreign  body  in  the  auditory  meatus.  It  is  transmitted  along  the 
auriculo-temporal  branch  of  the  fifth  nerve.  In  infants  cougli  may  be 
due  to  irritation  of  the  stump  of  a  tooth. 


CHAPTER  XXL 

THE   METHODICAL  REPORT  OF  A  SURGICAL  CASE. 

By  Edmond  Souchon,  M.  D. 


The  methodical  report  of  a  surgical  case  comprises  the  historj^  of 
the  patient,  present  condition,  diagnosis,  course  and  treatment,  termina- 
tion and  sequels,  and,  lastly,  in  case  of  death,  the  post-mortem  exami- 
nation. 

History  of  the  Patient.— /Tr«^.  Note  the  sex  and  age  of  the  patient. 

Second.  Note  the  race  and  nationality. 

Third,  Note  the  family  history — i.  e.  the  age  and  the  condition  of  health  of 
the  parents,  if  living ;  if  any  parent  be  in  bsS  health,  ascertain  the  name  and 
nature  of  the  disease  and  its  course  and  duration,  if  possible ;  if  dead,  the  age  at 
which  death  occurred  and  the  cause  of  death.  This  applies  to  the  ascendants 
(father,  mother,  grandfather,  grandmother,  both  on  the  paternal  and  the  maternal 
sides),  to  the  collaterals  (uncles,  aunts,  cousins),  to  the  descendants  (children, 
grandchildren).  Note  the  parent  the  patient  resembles  the  most  or  takes  after 
physically. 

'  Fourth,  Note  the  place  of  birth ;  also  the  various  places  where  the  patient  has 
lived ;  the  duration  of  his  stay  in  each  place. 

Fifth.  Note  the  effects,  if  any,  of  the  various  causes  as  ascribed  above,  includ- 
ing the  cause  to  which  the  patient  attributes  his  disease. 

Sixth,  Note  the  condition  of  health  previous  to  the  attack ;  also  the  date  and 
mode  of  d6but,  the  premonitory  and  prodromic  symptoms  (subjective,  physical, 
functional,  regional,  and  general).  Note  the  order  of  succession  of  the  svmptoras, 
the  duration  of  this  period,  the  treatment  undergone,  and  the  effect ;  the  course 
of  the  disease  up  to  tne  date  of  the  present  record. 

Present  State. — The  description  of  the  present  state  includes  the 
mention  of  all  the  symptoms  presented  actually  by  the  patient — subject- 
ive, physical,  functional,  regional,  general. 

Diagrnosis. — The  diagnosis  is  now  made  in  the  following  manner  : 

First,  Make  a  r6sum6  of  the  salient  points  or  signs  of  the  case  derived  from  all^M 
sources — sex,  age,  race,  nationality,  place  of  birth,  places  where  he  has  lived — 
effects  of  the  various  possible  causes  of  the  disease,  course  of  the  disease. 

Second.  Note  the  diseases  resembling  the  case. 

Tliird.  Differentiate  them. 

Fourth.  Diagnose  the  stage  and  give  the  probable  termination. 

Fifth,  Diagnose  the  forms  or  varieties,  the  complications. 

Course  and  Treatment. — The  course  and  treatment  call  for  a  recon^^ — : 
of  the  day  and  hour  when  any  changes  of  consequence  take  place  in  th.^"  - 
symptoms  (subjective,  physical,  functional,  regional,  general)  or  in  tli^  i 
treatment  (hygienic,  medical,  surgical,  etc.).  Note  relapses  (date,  causes  -*^ 
symptoms,  etc.) ;  also  recurrences.  ,^^^-, 

Tennination  of  the  Disease. — The  termination  of  the  disease  shoul^^7< 
be  well  noted ;  the  sequels  or  consequences,  if  any,  should  be  carefulC^,V 
mentioned. 
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Post-mortem  Examination. — Tiio  l)^>st-^na^ton^  examiiiiitji»n  slmuld 
he  conducteil  ufter  the  rules  laid  <l<»wn  in  tlu*  liest  \v<n'ks ;  tlmt  h,  the 
lesions  of  the  main  or^j^an  sliouiil  iro  d</s<Til>ed  tirnt,  then  those  nf  the 
region,  then  of  the  distant  <ir  geot^nil  urLraiis;  the  inierost^ujiie  lesions 
should  l>e  also  n<Jted, 

Final  Record. — The  final  reeorti  rnnst  l>e  einnplete:  it  nnisf  in<'lnde 
all  the  above;  also  the  varions  charts  (tern pe nit iin',  [jnlse,  resjiiration, 
8tPtho3=^opie,  plessi metric,  sphy^nio^rajiliie) ;  photographs,  dnnvinp^s, 
sketches,  inlentseo|iic  slides,  if  any,  slicadd  aceonipany  the  rectinl  ;  the 
patholopnd  sjMjeinien  should  he  (lepnsited  in  a  niiisenin  with  a  distinct 
numher  for  referem?*?  j  the  label  shoidtl  explain  tlie  main  i'eatures  of  tlie 


Rules  to  be  Observed  by  the  Recordiner  Surgeon— (1)  Put  t lie  ques- 
tion* with  politeness  and  soiit'itude;  kindness  Jind  p:erilleoe><s  will  jicconiplir*h  more 
thmi  miy  tither  policy*  (2)  The  phenonK-ua  shmild  t^uide  one  toward  the  (*olutiou 
•ought ;  do  not  Hlm[>e  the  phenomena  toward  a  desired  mdution*  (3)  The  jynmlx-r 
of  ipiestions  must  not  be  too  nnmerourt  nor  be  loo  lew*  (4)  Use  plain,  simple 
word.'*  and  exprejisioris  which  the  patient  will  undi-rstaiuU  (/jJ  Do  not  propound 
couipk'x  aui'^liouH  whieli  bear  on  several  point.'*  at  the  same  time,  {iy}  Put  the 
que^tioriH  m  such  a  manner  th^it  the  answers  should  be  siinjdy  t/r-«  or  itct,  (7)  Do 
not  »Uow  the  piatient  to  indulge  in  too  minute  details  ;  however,  patients  muNt  be 
illowed  a  free  Htuteujeut:  when  they  digress  too  much  from  the  nuun  point  bring 
tbetu  baek  to  it,  but  gently  and  with  eare,  otherwise  they  may  become  seared  or 
ftervoUHk  or  Hullen  ;  some  rasent  it  by  wilfully  giviuj^^  false  anHwers*  (8)  When  the 
mrgciin  doubts  the  veraeity  *d*  the  patient,  or  when  the  siuswers  lead  to  an  extra- 
ordinary fact,  the  fiurgeon  should  change  the  terniK  and  forms  of  the  t|uestions:  he 
ahoubi  criKs-examine;  he  shtmhi  return  to  this  same  point  later  in  the  examina- 
lioii ;  soinetimesi  it  is  better  to  return  to  it  the  next  or  some  other  cky:  should 
the  ^lalient  then  give  different  answers  on  that  same  jioint,  he  should  be  reminded 
of  his  former  answer ;  the  version  he  finally  adopts  is  usual ly  the  true  one;  or  the 
fmud,  if  any,  is  more  eiisily  detected.  i9\  Put  :is  few  quest i^ais  jls  possible  in  cases 
wh«!re  (juiet  or  silence  is  necesaary  (great  pain,  shock,  etc.).  (Ill)  Proceed  with 
gentleness  in  the  physical  examination,  especially  of  the  organs  of  generation  and 
«>f  the  anus,  [mrticularly  in  the  female.  {11)  Do  not  exjiosc  the  patient  any  more 
than  absolutely  neee^^iry,  not  only  on  account  of  modesty,  but  because  exitosure 
injiy  cause  cold.  (12)  Questions  relative  to  Kvphilis  must  be  put  with  i:ire — ^ncver 
in  the  presence  »d' the  wife,  or  ctMiversely,  or  fif  parties  object  if  mable  to  the  patient* 

f  Avoid  questions,  words,  movennnts,  or  facial  expressions  which  might  con- 
tun  favorable  impression  to  the  patient.  (14|  Take  into  consideration  the 
Kptii^^ition  and  the  character  of  patientH  in  examining  them,  as  some  are  more 
otts  and  sensitive  than  others. 

Methods  of  Interrogation. — There  are  two  methods  ui'  interrogate 

ig  a  patient : 
The  JtTMi  method  consiata  in  beginning  to  review  idl  the  possible  features  of  the 
le,  following  closely  the  Girder  above  describetL  This  procedure  is  long  and  tedi* 
B,  because  the  local  trouble  is  only  discovered  when  the  turn  of  the  organ  comes 
the  examination,  but  in  obscure  eiuses  it  is  the  safest  and  most  preferable. 
The  second  mrfhod  consist*  in  well  determining  the  d^djut,  and  letting  the 
tient  narrate  what  he  feels  and  knows,  so  that  he  will  himself  guide  the  surg<?on 
to  the  affecte^l  orgiiD^  which  will  then  be  thoroughly  examined,  and  afterward  the 
organs  at  large. 

Methods  of  Diaernosis. — The  mdhoff  hy  bt/pofhms  eonsi^stfi  in  taking 

>  at  once  the  disease  which  the  symjitoni.s  siitrgest   to  the  niin<l,  and 

ring  if  all  the  important  si|^iis  fit  it  (»r  tint  i  if  they  th)  not  correspond, 

then  the  next  disease  which  suggests  itself  is  considered,  and  »o  on  until 

?  is  found  tliat  corresponds  to  all  or  most  all  the  imiHrrtant 
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The  method  by  exclusion  consists  in  precising  the  salient  siens  of  the 
history ;  in  noting  the  diseases  to  which  those  signs  may  belong,  thus 
eliminating  at  once  all  diseases  where  those  signs  are  not  usually  ob- 
served ;  in  determining  the  diseases  to  which  the  signs  do  not  correspond 
thoroughly,  and  eliminating  them,  one  after  the  other,  according  as  signs 
correspond  less  and  less,  so  that  in  the  end  the  only  disease  retained  is 
the  one  to  which  the  signs  correspond  best. 

Remarks — Firtt,  In  cases  where  the  data  are  insufficient  all  the  regions  and 
organs  of  the  body  must  be  examined,  one  after  the  other,  before  the  diagnosis  can 
be  reached,  as  in  cases  of  general  injury  with  no  special  localization ;  or  where  the 
patient  is  incapable  of  precising  in  any  way  or  gives  contradictory  or  va^e,  worth- 
less answers  with  a  view  either  to  deceive  the  surgeon,  or  because  ot  a  lack  of 
intelligence,  or  because  of  the  absence  of  any  predominating  sensations ;  or  when 
there  is  unconsciousness,  delirium,  intoxication,  or  coma.  The  diagnosis  is  reached 
only  by  the  j^eneral  result  of  such  siens  as  have  been  gathered  in  this  way. 
Second.  The  diagnosis  of  a  disease  may  oe  difficult  or  impossible,  at  the  outset  or 
during  all  its  course  down  to  the  termination,  favorable  or  unfavorable,  or,  when 
the  surgeon  is  called  at  the  time  of  impending  death,  or  when  the  patient  simu- 
lates a  disease  or  dissimulates  the  disease  with  which  he  is  really  affected.  Third, 
In  cases  of  disease  presenting  attacks  or  exacerbations  it  is  important  to  see  the 
patient  at  the  time  of  the  paroxysm. 


PART  IV. 
INJURY  AND  REPAIR. 

CHAPTER  XXII. 

WOUNDS. 

By  Chas.  B.  Nancrede,  M.  D. 


Subcutaneous  Injuribs,  Oontusions,  Lacbbations,  etc. 

Subcutaneous  Ii^juries,   Contusions,   and  Lacerations  vary  in 
severity  from  the  pain  and  swelling  of  the  skin,  which  promptly  appear 
and  as  promptly  disappear,  for  example,  after  a  cut  from  a  whip — i.  e.  a 
wheal — to  complete  disorganization  of  a  limb,  the  skin  alone  remaining 
intact.     The  most  common  causes  are  blows  from  or  falls  upon  blunt 
objects,  the  passage  of  wagon-  or  car-wheels,  and  entanglement  of  a 
limb  in  ropes  or  machine  belting.    The  connective  tissue  with  its  vessels 
always  suffers.     When  only  a  few  vessels  are  ruptured  an  ecchymoms  or 
btniise  results,  with  pain,  tenderness,  swelling,  and  discoloration  of  the 
parts,  the  effused  blood  as  it  reaches  the  surface  changing  its  purplish 
hue  to  a  brownish,  green,  and  yellow  tint  as  it  fades  away.   The  effusion 
may  either  be  evenly  distributed  throughout  the  damaged  tissues — hem- 
orrhagic  injUtraiion — or  form  circumscribed  collections — ecchymoses  or 
mgillaiiom.     In  lax  tissues,  as  the  axilla,  or  where  a  limb  has  been 
traversed  by  a  wagon-wheel,  the  major  part  of  the  skin  may  be  stripped 
off  from  the  deep  fascia,  and  the  cellular  tissue  and  the  intermuscular 
;fpaces   be   distended    by  such   an  enormous  extravasation  that   death 
results  from  the  sudden  abstraction  of  blood  from  the  circulation,  or 
^^ngrene  occurs  because  the  pressure  upon  the  small  vessels  is  such  that 
the  collateral  circulation  cannot  be  set  up.    These  accidents  rarely  occur 
except  as  a  result  of  the  giving  way  of  a  large  vein — e.  g.  the  axillary 
or  external  iliac.     When  the  larger  blood-collections  become  circum- 
scribed by  condensation  of  the  surrounding  tissues,  they  are  called  hamta- 
toiuuita.    Occurring  in  certain  regions,  a  prefix  or  suffix  is  added  to  indi- 
cate the  locality — cephal  when  occupying  the  scalp  (cephalhcnnnfamafa); 
arthrosis  when  a  joint  is  concerned  (htvinarthroMi*),    The  pressure  exerted 
by  the  effused  blood  usually  arrests  the  bleeding,  and  coagulation  gen- 
erally sooner  or  later  occurs.     The  clot  eventually  breaks  down  into  a 
thick,  reddish  fluid  which  often  assumes  a  brighter  tint  when  ex])osed  to 
the  air.     Repair  takes  place  without  true  inflammation  unless  infection 
occurs.     The  coloring  matters  of  the  disintegrated  clot  diflusc  into  the 
surrounding  tissues,  and  with  the  liquid  portions  are  removed  by  the 
lymphatics. 
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Some  of  the  peripheral  leucocytes  wander  into  the  lym|>hatic»,  but  the  more 
central  ones  dbintegrate  jind  are  alasorbed.  These  processe?^  t*onieti!ne«  fail  or  n 
incomplete  ;  the  s^urroimdiiig:  tiftsue-cellw,  prrd  iff  rating,  circumscribe  the  effusi 
by  a  layer  of  granulatiiniH  which  (develop  into  fibrous  tisisue^  or  sometimes^  into 
b«ne  when  related  to  bone.  The  broken-down  contents,  deerdorized  and  included 
in  the  adventitiou.s  syc  of  fibrous  tit^sue,  iinw  form  a  f/zc/,  which  may  pe-Tsisit,  **»r, 
aft^^r  the  liquid  has  been  absf>rbe<l.  leave  only  a  snbcutaneous  j*car,  which  in  turn 
*fcfton  gradually  disajUMjars,  If  the  vitality  of  the  tissues  be  seriotiifly  luwerc'd  by 
this  iiijnry  or  by  jireviouH  ill-healthy  especially  if  the  eflu^ion  be  large,  mippitrutkm 
may  oceur.  The  gcrum  gain  hcccbj^  loeallv  by  (1)  nime  sibrasiion  of  the  epithelium 
over  nT  nenr  the  injury;  (-)  the  geruin  normally  resident  in  the  skin  originate  ilip 
trouble;  or  <ti)  tbot^e  accidentally  iniplajited.  When  the  pressure  of  the  etfunkin 
interferes  with  the  vitality  of  the  s^kin^  already  partially  deprived  of  it«  bliHui^ 
supply  by  stripping  from  the  deeper  ti&isueH,  hldm  form,  through  which  the  infec- 
titm  may  occur.  Alore  rarely  stilf  the  genus,  gaining  aeeesa  to  the  circulaticm  at 
some  distant  pMirit,  reach  the  injured  tissues,  where  a  slowed  blocxl-current  favore 
their  accumulation  and  the  impaired  vitality  of  the  tissues  cannot  inhibit  or 
destroy  them.  ;>nppuration  compHcating  subeutaneouH  injuries  is  common  in  cer- 
tain localities  as«  the  thoracic  and  abdominal  ivalh,  ivhile  it  is  said  never  to  occur  i] 
cephidhiematojaata  in  infantn.  The  varying  conditions  caused  by  complicatioru, 
such  i%A  injuries  of  great  veBseU,  nerves,  lyniphatici^,  bones*  or  joJntPi,  will  l>e  con- 
sidered elsewhere. 

Hymi'Toms, — Pt^hiy  rxiTpt  wlieii  it  iirrve-trinik  i,s  daninged,  is  de- 
pt^ntlciit  npoii  i\m\  pntjyurtioiicd  to  the  tension  resulting  from  the 
swelling,  which  varies  witli  the  nnuHint  of  effusion  and  the  laxity  of  the 
tiH8uesr  wlien  caiitiiied  heiieath  tense,  umiehiiog  stnieture.s,  as  faseifie,  a 
small  etfiisitm  may  l)e  pnxhietive  of  severe  ])iiio,  while  a  lai^e  one  in 
lax  tissues,  as  the  scrotnni  or  eyelids,  may  cause  nothing  beyond  slight 
dis<M)mtort.  Dmxtioratiou  shows  prumptly  if  tlie  hruise  is  snjM^rtirial, 
but  ntny  unt  aj>]M:\tr  for  many  <lays  if  the  ileejier  jKirts  are  tliOBe  injured 
or  th**  ett'usion  tK*eurs  bent^ath  an  inirupturcd  fascia.  At  fii^t  of  dark 
purple,  the  colt>r  changes  to  greeUj  then  to  yeHow,  finally  fading  out 
fhTiJ^fiftitfonai  reaettoji — ^Vaseptie  fever,"  so  called — h  pro|>(jrtioned  to 
the  exti-avjisation  and  laceration  ;  /.  r,  the  amount  of  fihrin-ferment  and 
nuclei ns  available  for  absorption.  ^Vhen  the  injurj^  is  suj^erficial  the 
overlying  skin  presents  the  evidetices  of  piftdtv  exudation — viz,  normal 
re|Kirative  [vroeesses' — which  soon  dis^ijjpears  iniless  intcctimi  <K'curs. 

TREATMENT,^/i*tvff  must  be  seenred  for  the  jjitrt  by  sjdiuts,  position^ 

or  both.     Even  where  no  appreciable  lesion  of  the  epithelium  is  dis 

e€rni!>le,  it  is  better  to  earefnlly  sferilizc  the  j^nrfare  and  employ  j^ubse 4 

quently  t)nly  aseptic  ap|dieatioris,  because  portions  id'  the  skin  may  havi^^ 
been  actually  kilhMl,  anil  yet  no  evidence  uf  this  appear  until  later  [ 
these  precautions  are  inijxTative  if  abntsions  do  exist,  lest  infectioM 
occur.  Void  may  be  employed  to  tdieek  effusion  by  ap)dying  ice-ba: 
i(*tMl  lotions,  or  aneptie  lotions  so  disposed  as  to  j>ennit  constant  evajio] 
ti*m  taking  jdaee,  espeially  ftvr  the  more  su|K^rheial  injuries.  AlenhoIT^ 
and-watcr  is  one  of  thi*  best  evaporating  lotions,  to  which  nuirphia  nia^r^ 
be  added  if  desirc'd.  The  value  of  lead-water  is  donl»tful.  Jrrlf/uth 
with  cftbl  stcinlizcd  water  may  sometimes  prove  useful  in  certain  sevc 
contusions,  l)ut  all  cases  wheiv  any  form  <d'  cold  is  used  must  be  ca 

ftdly  watched  lest  gangrene  be  precipitated.     Mnmofje  has  been  recoi ^ 

mended  for  sliglit  contusions,  because  it  favors  rapid  disiippea ranee  »-  0 
the  cflliised  bhtod  l)y  tlistriljuting  it  iiver  a  greater  area,  but  a  judieicrzi:?*! 
Beleetiun  of  eases  nn*st  Ite  inailc,  lest  nn>re  harm  than  g(X)d  result.  ^"^ 

the  more  ^vere  injuries  tlie  eflusi<ui  may  be  ehet^ketl  and  absoqitfi 
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hastened  by  gentle,  elaMie  presmire^  such  as  can  be  secured  by  the  careful 
ai^plication  of  baiidii^L*s  over  niaiiy  layers  of  c'f>tt<in^  iirst  having  aseptie- 
ally  einptie«l  all  bleb^  and  proteeted  theiu  by  |jnv|»er  dressj-ings.  If  I  lie 
tension  comprises  tlic  integrity  of  the  pa  its,  aseptic  {i^plnftton,  followed 
by  gentle  pressure  tt*  i»reveut  fresh  hemorrhage,  nsually  suifices,  although 
incision  may  be  reqnisite  to  satisfactorily  evacnale  large  *»ol lections  if 
innch  cliit  be  ]>i'e^ent.  When  cc»ldness  and  OHlenia  of  tfic  part  show  that 
the  collateral  circnlation  is  si^^riously  iulerfered  with  by  the  prrssure  of 
the  etlnsed  blfw^l,  as  this  j>robably  eoint^s  fn>ni  a  large  vessel  r>r  ves- 
sels, aseptic  invmon^  ligatiirt*,  [KThaps  packing  and  pn^pcr  dmiuage  are 
indicated. 

Injubies  of  Vessels. 

Arteries.^Mere  eontusiou,  if  the  vessel  be  superficial,  cnnipre?sion 
against  a  bmie  if  dL'ejxT,  or  overstretching  during  the  jirtxUictiou  or 
reduction  of  disbictitions,  may  cause  jKtrtial  or  fouiplete  rupture  of  an 
artery.  In  the  fonncr  variety  the  internal  or  uiiddb^  aud  intCTnal  coats 
yield,  nsually  in  such  a  manner  that,  curling  upward  and  downward 
becaiL^e  of  their  m*rmal  elasticity,  they  partially  <*r  completely  fK-clnde 
the  vessel,  thronib(*sis  soon  rendering  complete  any  partial  bliK^king. 
Even  when  the  iururved  coats  do  not  seriously  interfere  with  the  blood- 
current  thrombosis  often  results, 

decedent  aiheroma,  calcification,  or  Boftcniag  from  inflammatory  changea  pre* 
dispos^e  to  these  aceirlentH,  Aa  a  rule,  occlasive  ihromhmk  follows  partial  rupture 
of  the  inner  coat^  of  an  artery,  but  j^ometimea  a  nmail,  uewly-fornied,  tortuous 
vesisel  may  extend  tli rough  the  coTUiective-tisHuo  cord  which  repre^HcntH  the  obliter- 
ated segment  of  vcA^eb  When  the  thrombus  gradually  fornn,  with  normal  col- 
liiteral  vessels  and  a  stnmg  heart-action,  the  vitality  of  the  distal  parts  is  readily 
maintained,  but  with  rigid  <<  d  lateral  ve*^eU  and  a  feeble  heart  i7r7/rf7r<'^wr  usually 
follows.  When  a  limited  rupture  of  the  iniier  coats  of  an  artery  occurs,  not 
affortling  the  proper  mechanical  or  vital  conditions  productive  of  obi  iterative 
thrombosiH.  reparative  processes  are  set  up  whicli  render  the  alreaidr  weiikened 
ves*^el  more  di^ten^^ible.  The  remaining  coat  with  the  environing  portion  of  the 
softeued  vessel  either  yields  gradually  to  th«  intravascuhir  pressure,  forming  a 
traumatic  anettrism,  or  a  few  daysi  or  weeks  later  the  rupture  suddenly  becomes 
complete^  the  blood  escaping  into  the  tissues. 

SVMPTOMB, — ^Unless  the  ineiirved  coats  at  onee  bloek  the  ve8f?el,  no 
symptoms  appear  until  thnmibosirt  diininishes  or  euts  oft'  the  blrnwi- 
supply^wben  the  ]nils<:'  in  the  distal  segment  *»f  tiie  artery  either  beenmes 
feeble  or  is  arit'-stcd,  aef<irilinir  to  the  nipidity  of  elot-ft^nnatinn  :  the 
part  beeomes  nnmlj,  powerless,  pah%  and  eidd,  with  neither  swelling  nor 
extravasation  to  explain  the  eondition.  Sometimes  severe  pain  is  eom- 
pliiined  of.  Later,  if  gani^rene  diK\s  not  *x*eur,  enlarged  eollatend 
vessels  may  be  deteeted.  When  the  rupture  involves  all  the  eoats  and 
the  opening  i.s  largf,  if  tlie  surrxnniding  tissues  are  lux,  an  enormous 
sotYj  tluetuating,  imfKrfeetly  ein*iuusrribe*l  swelling  forms  in  a  few 
moments,  and  tbi"  loss  cd'  IvhwHl  from  the  eir(*uhiti<»n  mny  lie  so  great  as 
pnxluee  syneojK\  The  distal  portion  of  the  limb  Iweomes  swollen, 
lie,  and  cedematous,  and  no  pulssttion  eau  be  detected  in  the  vessels 
bIovv  the  injury.  Extreme  jiain  is  eommon.  Ptf/mfkm  m  €(hsejit  in  the 
swelling  or  am  only  be  detected  over  a  small  area  ;  it  is  not  ex  pan  si  k% 
nor  is  there  usually  bruit  nor  thrilL  If  a  bniit  Ik*  present,  it  is  not 
^tetl    along    the    vessel.       If    the   surroimding    tissues   art!   deiisie . 
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enough  to  resist  the  ettiision,  a  isiiiall  n'lit  in  evcji  ii  lai^  %'e8&el  may 
give  rine,  for  ii  iinie  only,  to  more  or  lesjs  vM^ue  f^ymptoins  of  traumatic, 
aneurism,  and  tlieti,  afler  sojue  day?^,  ^x^rliajj^  cjuite  ,suddeuly,  the  barrier  J 
yields  and  the  IdocMl  sjjreads  wiflely  tlirongh  the  linih,  forraing  a  cha- 
nwi^terij^tict  arterial  luvmiUoma, 

Diagnosis. — ^Whcn  immediately  after  injury  a  diffuse,  flnctuatiiig^l 
swelling,  perliaps  pulsating  uver  a   small   area,  with   bruit   and    thrill/] 
appears  iu   tlie  eourse  of  an  arterj%  with   cessation  of  tlie  pulse  l>ehnv, 
the  diagno.sis  is  elear  enough  ;  but  when   the  vesM'l   is  ileejv-seattHl  and 
niiu;h   inliammatjou  exist.^^  the  eondition  elosely  simulates  acute  pldeg- 
nion  or  even  ii  mpitlly-growing  sareoma.     If  neither  thrill,  bruit,  pal-  ' 
sation,  nor  alteration  in  the  distal   pulse  can  be  deteeted,  exploration 
with  a  griHived  needle  or  aspimtor  must  precinle  any  active  interfen^iK-e 
in  <lonbtfid  cases.     Traumatic  aneurism,  arising  fnmi  yielding  of  the 
jKirtially  nipturcd  arterial  wall,  ap])ears   stmie   time  after  injuiy   and 
presents  the  onliiiary  syini>tom.^  of  aneurisnu 

Treatment, — When  that  surgieal  nirity,  simple  iK^clusion,  rei^alt.s 
from  eontnsitm  of  a  large  vessel,  ciirefully  sterilise  the  8kin,  drt^ss  with 
ahundance  of  sterilized  eotton,  pluee  the  liml>  in  an  elevated  positien, 
and  wait  to  sec  if  gangrene  erisae.  The  gtmgrene,  if  it  neenr,  may  prove 
to  he  less  extensive  tfian  at  first  appeared  probalde,  one  or  more  t(K»d 
jx^rishing  instead  of  the  extremity,  so  that  l>ef<av  ojM^rating  it  is  bettor, 
if  possible,  under  aseptic  dressings,  to  allow*  the  line  of  demarcation  te 
form  and  not  amputate  at  tlie  level  of  arterial  oeelusi<trL  Trfiumath 
(ineiirimt  mnst  be  tivated  as  iudicfited  by  the  hKnility  and  ealiljre  of  the 
vessel.  When  possessing  a  well-iVirmecl  sae,  eompressiou  or  Hunteriuii 
ligiition  may  sneeeiHl,  as  in  rupture  of  tlie  anterior  tibial  e(»m|dicatirig 
fracture  of  the  Ijones  of  the  leg  :  in  this  particular  ease  spcmtaneou^ 
cure  often  takes  |)laee  by  the  time  the  fmgments  are  etmsolidated.  A** 
the  vessel  is  healthy  close  to  the  point  of  injurv%  there  is  no  objection  in 
appropriate  cases,  when  the  eirenlation  ean  be  etleetuatly  eontrolled,  to 
cut  thtwu  and  tic  the  artery  aljove  and  below  the  wonud,  and  also  any 
collateral  bniucli  ftp'uiug  into  the  p(U*tion  included  Ivetwccn  the  ligaturcB. 
An  arterial  lueuiat^iuia — 1\  i\  a  dijfu-sal  tratfHtafiv  anenrmn — reijuire* 
prompt  intervention.  As  the  condition  is  really  a  wonnded  arter)*,  it 
shiadd  1k!  tiY'atcil  as  sneh  if  the  vessel  be  of  any  size.  In  addition  to 
the  danger  from  uien*  h»ss  of  bloiKh  the  efinsion  often  interferes  so  seri- 
ously with  tiie  eoltatenil  c^ircuLitino  that  gjiiignme  will  occur  unless  the 
pressure  l*c  relieved,  (lentle  eompressiou  has  bc(*n  rccommendtwl  when 
the  extnivasation  tenrls  to  ec^asc  spreading  and  the  collateral  circolation 
is  fair.  This  is  (incstionable  practice,  exe<'pt  for  tlic  smaller  arteries, 
Wlien  the  diagnosis  is  clear,  ligation  should  be  tlone  as  directcHl  for 
traumatic  (circnmseribtMl)  aneurism.  The  i#ieieiiey  of  m*Mlern  methcKlg 
for  controlling  liemorrliag(%  the  iuununity  e«mferred  by  asepsis  against 
seeondary  hemorrhage  and  se[>ti(?  iuHanuuation,  and  tht'  certainty  of 
remedying  the  elTccts  of  tlic  injiiry,  all  inilieate  that  this  is  the  projKer 
course  to  pursue.  Moi'eover,  the  ncccssai*y  in(*isions  will  jK'rmit  of  the 
removal  of  so  much  of  t!ic»  effused  blo4Kl  as  w^ill  materially  relieve  the 
eoHateral  eirculatiou.  While  amputation  at  the  level  i^f  the  rupture  i^ 
the  only  resomx*e  if  gangrene  rif  the  stgmcut  of  tin*  limli  actually  cxvur, 
either  Ijcfore  or  after  ligation,  the  empliatie  warning  must  be  re|ieated 
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that  with  aseptic  methods  the  surgeon  can  usually  safely  wait  until  no 
doubt  exists  as  to  the  extent  of  the  destructive  process. 

Veins. — Contusion  occasionally  produces  rupture  of  the  internal 
coats,  initiating  a  thrombosut  which  blocks  the  vein,  but  even  when  the 
main  vein  of  a  limb  is  concerned  the  free  anastomosis  prevents  gangrene. 
The  extent  of  extravasation  in  subcutaneous  rupture  of  veins  is  rarely 
serious  in  itself,  but  if  one  of  the  main  veins  be  ruptured  or  a  branch 
be  torn  off  close  to  the  parent  trunk,  where  the  surrounding  tissues  are 
lax,  as  in  the  axilla,  the  amount  withdrawn  from  tlie  general  circulation 
may  threaten  life  or  cause  gangrene  by  interfering  both  with  the  direct 
and  collateral  circulation. 

Treatment. — Elevation  of  the  part,  coupled  with  cold  and  equable 
pressure,  usually  suffices,  but  where  the  effusion  causes  so  much  com- 
pression as  to  threaten  gangrene  incision  and  suture  with  catgut  for 
small  wounds  and  ligation  for  transverse  wounds  should  be  done,  after 
turning  out  all  the  clots.  While  pressure  combined  with  elevation  is 
often  sufficient,  suture  or  ligation  is  perfectly  safe,  and  more  reliable 
when  the  effusion  tends  to  spread. 

Sature  is  preferred  by  many  because,  although  thrombosis  sometimes  occurs, 
the  vessel  usually  remains  patent.  Suture  is  only  possible  when  the  bleeding  is 
thoroughly  controlled  during  the  whole  procedure ;  hence  it  is  usually  better  to 
ligate. 

Lymphatios. — In  all  contusions  lymph  is  extravasated,  and  in 
some  cases  much  of  the  effusion  is  composed  of  lymph.  It  may  even 
form  a  fluctuating  tumor  containing  yellowish  or  redmsh  fluid.  These 
lymph-effusions  most  often  result  from  laceration  of  the  lymphatics  tra- 
versing the  subcutaneous  cellular  tissues,  and  are  therefore  most  apt  to 
occur  when  the  skin  is  extensively  displaced  from  the  subjacent  parts. 
These  tumors  form  rapidly  at  the  outset,  to  soon  become  stationary 
(lymph-cysbi).  When  they  progressively  increase,  rupture  with  the  for- 
mation of  a  lymph'jiHtula  may  result. 

Diagnosis. — This  must  depend  upon  the  history  of  sudden  appear- 
ance after  traumatism  and  the  exclusion  of  a  hsematoma  or  abscess  by 
the  appearances  and  the  exploring  needle. 

Treatment. — Compression  should  be  tried.  If  this  fail,  the 
tumor  should  be  laid  open,  any  lymph-vessel  which  can  be  detected 
should  be  tied,  and  the  interior  of  the  cyst  be  cauterized  with  diluted 
carbolic  acid :  firm  packing  with  iodoform  gauze  should  be  continued 
for  some  time. 

Injuries  of  Nerves. 

Experiment  shows  that  slight  blows  inflieUid  upon  nerves  ])roduce 
extravasations  of  blood  into  the  neurilemma  and  between  the  nerve- 
fibres.  The  fibres  are  contracted  at  the  ]K)int  struck  and  irregularly 
enlarged  above  and  below.  In  tlie  more  severe  cases  the  Wullcrian 
degeneration  sets  in  within  a  few  days,  but  where  the  hemorrhage  is 
very  slight  and  only  a  few  fibres  are  torn,  the  pandysis  nipidly  disap- 
pearing, most  of  the  fibres  undergo,  according  to  Mitchel],  only  a 
mechanical  disturbance,  and  a  reditntio  ad  infegram  rapidly  occurs. 

Symptoms. — These  wxry  with  the  severity  of  the  injury.     In  the 
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slighter  cases  pain  will  be  felt  at  the  point  of  injury,  immediately  fol- 
lowed by  numbnem  and  formication  in  the  peripheral  distribution  of  the 
nerve.  A  sensation  of  burning  or  heat  is  often  experienced,  and  even 
actual  flushing  of  the  skin  has  been  occasionally  observed.  All  the?* 
sensations  usually  disapj)ear  in  a  few  minutes,  but  the.  tingling  may  per- 
sist for  several  days.  In  more  severe  cases  the  parassthesia  and  parem 
continue,  neuralgic  pain  appears,  and  a  distinct  chronic  neui^itisy  tending 
to  spread  and  resulting  in  various  trophic  lesions,  occurs.  After  the 
most  severe  contusions  immediate  and  complete  paralysis  of  both  motion 
and  sensation  ensues.  This  may  pass  away  with  great  rapidity: 
improvement  may  not  set  in  for  weeks  or  months,  or  the  paralysis  may 
be  permanent. 

It  is  well  to  note  that  the  peripheral  areas  supplied  by  nerves  may  vary  in 
different  individuals,  and  that  anastomoses  occur  with  other  nerves :  ignorance  of 
these  facts  has  led,  and  again  may  lead,  to  the  most  erroneous  conclusions.  Com- 
plete rupture  of  a  nerve  is  of  course  accompanied  by  initial  pain  and  immediate 
sensory  and  motor  paralysis  in  the  area  supplied  by  the  severed  nerve,  the  changes 
consequent  upon  nerve-section  following  later. 

Prognosis. — This  is  uncertain  in  the  more  severe  cases,  but  neither 
patient  nor  surgeon  nee<l  despair  because  many  months  elapse  without 
evidence  of  improvement.  If  at  the  end  of  one  to  two  weeks  the 
faradic  excitability  of  the  muscles  supplied  by  the  damaged  nerve  per- 
sists, its  continuity'  is  not  completely  mterrupted  and  rapid  and  com- 
plete recovery  may  be  expected.  In  most  eases  faradic  excitability  rap- 
idly disappears,  when  the  prognosis  then  becomes  difficult.  If  some 
muscle  or  muscles  supplied  by  the  damaged  nerve  are  not  paralyzed,  the 
nerve  is  not  wholly  crushed  and  recoverj'  is  to  be  expected.  If,  how- 
ever, rapid  muscular  atrophy  occur  and  the  reaction  of  degeneration  is 
present,  complete  solution  of  continuity  of  the  nerve-fibres  has  taken 
place,  although  the  nerve  may  not  have  been  actually  severed.  Restor- 
ation of  function  under  these  circumstances  is  verj'  doubtful,  and,  if  it 
does  occur,  will  require  months  or  years.     Usually,  even  in  the  worst 

cases,  a  gradual  improvement  is  discernible,  but  one  which  stops  fai 

short  of  recover}'.     Agjiin,  an  as(»ending  neuritis  may  supervene,  when 

the  prognosis  will  dejx?nd  ujwn  its  course  as  well  as  upon  the  original 

injury. 

Treatment. — When  seen  early  an  attempt  should  be  made  to  limiflC 
the  effusion  of  blood  and  the  exudates  of  repair  by  perfect  rest  of  the  part   -=: 
morphia  is  often  demanded  for  the    |>ain.     Later,  counter-irritation  ^ 
blistering,  massage,  and  galvanism  are  indicate<l.  When  a  well-grounderM 
suspicion   exists   that   the    nerve   has   been    actually  severed,  and  n*> 
improvement  in  the  paralysis  takes  place  in  from  eight  to  ten  months — 
symptoms  of  neuritis  being  abst»nt — an  exploratory  operation  may  be 
done,  the  nerve  examined,  and  if  found  severed  the  ends  must  be  fresh- 
ened and  sutured  together :  if  marke<lly  reduced  in  size  at  the  point  of 
injury,  in  extreme  cases,  rescvtion  of  the  danuiged  |K>rtion  and  suture  is 
indicated.     li\  despite  of  appro])riate  treatment  addressed  to  the  neuritis ' 
when   this  (K'curs,  the  disease  continues  to  extend,  Bowlby  suggests  that 
the  nerve  should  he  ex[)os(Kl  and  stretched  to  free  it  from  adhesions  to 
and  pressure  by  the  surrounding  inflamed  tissues :  nutritional  changes 

'  See  Chapter  II.  Vol.  II.,  ami  consult  neurological  treatises. 
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are  also  set  up  in  the  thickened  nerve,  tending  to  remove  the  compress- 
ing inflammatory  exudate. 

Injuries  of  Muscles. 

Much  pain,  effusion  of  blood,  and  loss  of  power  may  result  from 
contusion  of  muscles,  but  these  symptoms  are  usually  only  temporary. 
Sometimes  permanent  atrophy  follows.  This  may  j^erhaps  be  due  to 
serious  interference  with  or  deprivation  of  arterial  blood  by  the  pressure 
of  the  hemorrhagic  effusion  producing  an  ischcemic  paralysis,  but  more 
probably  results  from  myositis,  causing  coagulation-necrosis,  fatty  degen- 
eration, and  destruction  of  the  muscular  fibres.  External  violence  may 
rupture  the  sheath  or  a  part  or  the  whole  of  a  muscle,  or  sever  both 
muscle  and  sheath. 

Symptoms. — As  just  stated,  contusion — i,  e.  more  or  less  extensive 
laceration  of  a  muscle — produces  pain  and  loss  of  function  lasting  for  a 
variable  period,  but  complete  division  presents  additional  symptoms. 
Sudden,  sharp  pain  is  felt,  followed  by  a  dull  aching  and  loss  of  j)Ower. 
The  ends  freely  retract,  and  the  interval  can  be  felt  to  increase  if 
attempts  are  made  to  contract  the  muscle.  Much  blood  is  effused 
between  the  ends  of  the  muscle  and  into  the  surrounding  tissues.  In 
due  time  this  is  absorbed,  and  repair  is  effected  by  the  formation  of 
cicatricial  tissue,  Unless  the  ends  are  too  much  separated,  when  atrophy 
usually  results  with  loss  of  function.  If  but  little  separation  has  taken 
place,  partial  regeneration  of  the  muscle-elements  may  occur,  so  that 
the  scar  is  not  wholly  fibrous.  Much  of  the  original  power  is  regained 
by  the  muscle,  especially  if  only  a  small  gap  has  to  be  filled  by  scar- 
tissue,  but  permanent  atrophy  or  contracture  may  result. 

Treatment. — Mere  contusion  must  be  treated  by  placing  the  part 
in  such  a  position  as  will  relax  the  muscle,  and  this  must  be  maintained 
by  splints  and  posture  until  healing  occurs.  If  ruptured,  two  courses 
are  open  to  the  surgeon  :  The  injury  can  be  treated  as  just  recommended 
for  contusions,  in  addition  maintaining  quiet  of  the  muscle  by  firm 
bandaging,  which  should  be  so  applied  as  to  approximate  the  sejwrated 
ends  and  restrain  further  effusion  of  blood.  Cold  may  also  prove  ser- 
viceable. When  the  restoration  of  the  function  of  the  injured  muscle 
is  of  great  imjwrtance,  antiseptic  incision  and  suturing  should  be  done, 
c*are  being  exercised  in  passing  the  sutures  to  include,  when  possible,  in 
some  of  the  stitches  the  aponeurotic;  covering  of  the  muscle,  as  other- 
wise the  sutures  too  often  cut  out  before  union  takes  i)lace.  Even  with 
considerable  separation  and  a  large  scar  the  functional  result  is  so  often 
good  that  operation  is  seldom  indicated.  Electricity,  massage,  active 
ami  passive  exercise  will  aid  in  restoring  function.  Secondare  suturing 
where  a  large  gap  exists  and  the  case  is  of  some  standing  will  usually 
fail. 

Hernia  of  a  muscle,  when  following  distinct  traumatism,  results 
from  an  unhealed  rupture  of  a  portion  of  the  investing  muscular 
aponeurosis. 

Symptoms  and  Diagnosis. — During  the  contraction  of  the  nuiscle 
an  elastic,  almost  fluctuating,  mushroom-shaped  protrusion  occurs, 
which  disappears  as  soon  as  the  muscle  relaxes. 
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Treatment. — This  may  be  palliative  or  curative.  The  former  is 
carried  out  by  a  pad  attached  to  an  elastic  belt  or  garter.  If  productive 
of  serious  inconvenience,  aseptic  /nci»/aw,  freshening  of  the  margins  of 
the  fascial  rent,  and  suturing  should  be  done :  as  a  precautionary  meas- 
ure a  pad  and  elastic  girdle  should  be  worn  for  a  time. 

Tendons  seldom  suffer  from  contusions,  but  repeated  injuries  and 
strains  sometimes  lead  to  ossification,  as  in  so-called  rider^s  bone.  Rup- 
tures, especially  of  the  quadriceps  femoris  tendon,  sometimes  occur  from 
glancing  blows,  as  by  the  end  of  a  wagon-tongue. 

Symptoms. — They  are  similar  to  those  of  division  of  a  muscle — viz. 
pain,  sudden  loss  of  power,  a  gap  between  the  extremities  of  the  tendon, 
and  effusion  of  blood. 

Treatment. — This  should  be  by  suture  if  the  tendon  belong  to  an 
important  muscle  and  the  separation  be  great.  If  this  cannot  be  done 
or  is  deemed  inadvisable,  the  same  treatment  as  was  recommended  for  a 
ruptured  muscle  must  be  adopted,  remembering  that  diminution,  not 
complete  loss  of  power,  is  the  worst  that  will  follow  the  lengthening  of 
the  tendon.  Secondary  suture  may  be  tried  if  palliative  treatment  gives 
a  poor  functional  result. 

Contusion  op  Bone. 

The  blood  may  be  poured  out  beneath  the  periosteum  or  into  the  can- 
cellous tissue,  in  the  former  position  being  usually  only  small  in  amount, 
except  in  children^  in  whom  the  periosteum  is  much  more  vascular  and 
less  firmly  adherent  to  the  bone  than  in  adults.  This  is  especially  true 
of  cephalhcrmalomaiay  where  quite  large  accumulations  form,  which  by 
subsequent  changes  closely  simulate  a  depressed  fracture  because  of  par- 
tial ossification  of  the  margin  of  the  exudate.  Absorption  of  the  effused 
blood,  after  the  manner  already  described,  is  the  rule  here  as  elsewhere, 
and  suppuration  is  rare. 

Sometimes  the  effused  blood  becomes  permeated  with  numerous  plasma-cells 
and  organization  results  in  bone-formation;  this  termination  occurs  most  fre- 
quently in  syphilitics  and  rheumatics.  Where  osseous  tissue  itself  is  concerned  in 
the  injury,  the  haemostatic  thrombi  may  involve  the  afFerent  or  efFerent  vessels  of 
a  given  area,  when,  unless  a  collateral  supply  exists,  quiet  necrom  will  result.  Two 
terminations  are  here  possible :  either  the  dead  bone,  acting  as  a  persistent  irritant, 
causes  a  more  or  less  extensive  osseous  thickening  and  sclerosis,  or,  pyogenic 
organisms  reaching  the  damaged  area,  acute  or  chronic  suppurative  osteitis  or 
osteomyelitis  will  result. 

The  SYMPTOMS  and  treatment  of  these  several  results  are  considered  i-in 
the  chapter  on  Diseases  of  the  Osseous  System. 


CHAPTER    XXIII. 

GUNSHOT  WOUNDS. 

By  Chables  B.  Nancrede. 


In  civil  life  small  shot,  pistol-balls,  and,  more  rarely,  rifle-bullets  are 
the  vulnerating  bodies,  but  in  military  practice  injuries  inflicted  by  frag- 
ments of  shell,  cannon-balls,  grape  and  canister  shot,  or  splinters  of 
wood  or  stone  set  in  motion  by  large  shot,  are  included  under  gunshot 
wounds.  Injuries  produced  by  flying  pieces  of  caps  and  exploded  gun- 
barrels  are  also  spoken  of  as  gunshot  wounds. 

Missiles. — Shot  ranges  in  size  from  dvM,  each  pellet  weighing  -^  of 
a  grain,  to  buckshot^  weighing  153  grains.  PistolricUls  are  of  a  calibre 
from  .22  to  .45  inch,  and  weigh  from  25  to  250  grains.  AH  modern 
missiles  approach  a  conical  form.  They  may  be  pure  lead  (compressed 
into  shape,  not  cast)  or  be  hardened  by  the  addition  of  from  2.5  to  5  per 
cent,  of  tin.  In  addition,  military  projectiles  are  covered  by  a  thin  cover- 
ing {jacket  or  mantle)  of  steel,  nickel,  copper,  or  alloys  of  copper  and 
nickel,  or  copper,  nickel,  and  zinc  (Maillechort). 

Formerly  of  a  calibre  of  .50  to  .71  inch  and  weighing  from  400  to  760  grains, 
the  most  recent  missiles  vary  in  length  from  3.5  to  4  calibres  and  in  weight  from 
150  grains  (calibre  .256  inch)  to  245  grains  (calibre  .315  inch),  the  former  attaining 
a  velocity  of  2329  feet  per  second,  the  latter  1984.  The  old  Springfield  ball  (calibre 
.45,  weight  500  grains)  of  the  U.  8.  service,  with  70  grains  of  black  powder  attained 
a  velocity  of  only  1300  feet,  but  the  new  weapon,  recently  adopted  (calibre  .30, 
weight  220  grains),  propels  a  ball  2000  feet  per  second. 

Eflfects  of  Modem  Bullets  on  the  Tissues. — Great  care  must  be 
exercised  in  drawing  conclusions  from  the  experimental  results  obtained 
with  reduced  charges  at  fixed  distances  (La  Garde,*  Habart,  Seydel)  and 
on  the  cadaver.  The  differences  between  the  velocity  of  rotation  and 
angle  of  incidence  with  reduced  charges  at  fixed  distances  and  service 
charges  at  actual  distances  are  marked.  The  tension  of  living  muscles 
and  fasciae  as  compared  with  dead  tissues,  and  the  pliysical  change  from 
the  semi-liquid  fat  of  adipose  tissue  and  of  medulla  to  a  more  solid  con- 
dition by  tlie  loss  of  animal  heat,  influences  the  results.  The  vdociti/, 
form,  size  of  ball,  and  time  the  injury  is  inflicted  after  leaving  the  weapon 
modify  the  tissue-damage.  Elastic  structures,  as  skin,  may  be  merely 
split ;  less  elastic  ones,  as  fasciae,  muscle,  and  bones,  are  more  or  less 
destroyed  for  a  varying  distance  around  the  track  of  the  ball.  As  Conner 
points  out,  the  gross  anatomical  structure  may  limit  the  destruction,  as 
in  a  muscle  longitudinally  traversed,  when  "  the  track  may  be  traced  with 
great  difficulty  or  not  at  all,''  owing  to  the  separation,  not  destruction, 

^  Report  of  Surg.-Gen.  of  the  Anny  to  Secretai-y  of  WaVy  1893,  p.  73. 
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of  the  fibres.     It  has  been  cyntitlentlyast^erted  that  the  old  missiles  pro- 

(hieed  iiiort*  prioiiiry  and  stH-tiuf la ry  dcst ruction  tif  tis^^ue  tluui  the  nu^em'^ 
l)alLs.  With  cServicL'  chargt'» — unless  aetual  experieiiei'  in  %varfare  inval* 
idateri  the  results  of  experiments  iifK>n  hnuuni  eadaverj^  and  living  hor 
— the  more  **  humane"  effeets  of  jaeketeil  l)alls  is  douhtful.  Tlie  znnel 
of'  explosive  artion  "  is  inere^ised,  ext«Midin^  np  to  ;j(K)  yards,'  wliilefafl 
the  skull,  as  lias  heen  shown  l»y  Deruosthen/  then^  is  praetienlly  no<li?^f 
tanee  np  to  V*\W  yanls  or  more  whei-e  **  explosive  aetion  "  is  not  niarktMl : 


Fig.  121. 


Flo,  122. 


t\r 


ihl 


Wound  Inflk'ted  nt  about  110  ynrds  (from  a 


Wound  inflicted  «l  130O  yards  b]rBt««l*iiiiLiit1ed 
ball  (from  a  rei»i*at  f«>retgii  report). 


reeotil  forelKU  rt'portj 

this  i.s  also  in  a  nieasnre  true  for  the  softer  viscera  and  for  the  hollow, 
vigcem  when  ec»ntaining  mneh  flnid, 

^  There  is  tio  <<ueh  action  exerciBed  try  pii^iof^uiih. 

*  EHde^  erjpcrimenlaltjt  sfttr  Puctmn  dtt  projrcfiU  niimMt  dufu»il  Mannlicher,  nmtveaji  modd 
Moumain  th  GIS  in*tn.^  \y,  40 el  p.  5L 

^  By  re^jiiest  nf  the  geiulennpn  to  whom  the  inithor  is  indebied  for  pemii^slon  to  i 
these  iOustraiioiid  the  exaut  sourtje  is  not  credited. 
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Tf  no  lK>ny  resistance  is  mt^t  witli,  or  \mi  little — a^  oancellouni  bime,  between 
850  to  500  yftVils  and  L'itK)  yards — /.  t\  at  tbf  ''Hiiddlf  distance " — the  Hfjunds  are 
innre  aj^t  U*  be  j>ertbratiiinH,  witbdut  much  coinminutir^n  of  b<»ue  urul  lareratiun  nf 
aoft  part«,  tiirtn  with  the  old  haflK.  But  if  much  re.^i^tanee  is  eneiKint«^refl,  tiie  ball 
of^en  does  beeome  deloniied  isv.v  Fi^j.  ITS)^  and,  while  thr  b<>ne-tni|:iiient'S  tmiy  rmt 
be  90  widely  dinjilaced^  lliere  in  nn  tippreeiitlde  diderenee  detecl4ii>ie  between  l^'iu^ 
121,  wliere  llie  injyry  was  inflicted  at  alinut  110  yardii,  mid  Fig,  122,  where  tlie  ball 
ttniek  al  over  1800  yards.  At  IHOO  ytirils  and  over^ — the  *'  zone  ui*  euntiLsirm  "  — 
jacketed  balls*  are  i^ot  deli»ruitd,  while  the  boiie-eoniniinution  may  be  extensive  with 
coin|taratively  slight  disjdueeinent  id  the  iVa^tneiits.  Perforation  rather  than 
lodgement  \s  the  ride  i*t  nil  ranges,  but  this  ujay  occur  if  inueb  hnny  resistance  is 
encountered,  although  hiLdily  improbable  for  the  cranium.  Hemorrhage  is  apt  to 
be  more  free  than  with  the  i*ld  bidls,  vessels  and  nerves  beiiig  clejin  cnt  rather  than 
lacerated  or  even  pushed  ajside^  althougb  theoretic:illy  the  larger  sw  aiui  greater 
deformation  of  the  soft  ball  tended  to  endanger  the  vessels  more  than  a  small, 
unaltered  misj^ile. 

At  leiiiit  10  per  oenL  of  the  Gemum-^ilvtT  jiit'kots  piirt  entirely  frotn 
their  etires  at  ran|r<'i^  id'  trimi  100  to  2000  viii^l^  if  Ikjiiv  n-sistnne*'  is 
met  with.     The  ^teel  jacket  Is  less  apt  in  strip,  yet  Fi^^  123  {t\j\  fj,  and 

Fia.  123. 


a.  completeIvshatUre<l  iiHtr  inTfonUlnir  m  IturM- *  thiuh  Ihjuo  in  2J^»  vardi*.  jittel  mnntlr  ^trintn^il ' 
fc,  ball  with  tnninii'  torn  r.n  nnil  rullcil  um  rort-  <kfMrn3i'r|.  aft*  r  hIuiUi  rinif  hnmuu  tihl.i  Mt  i'4) 

ijf*rd^.  r.wtiolly  tii<i.iruniJi/i-ll>an,uM.  hfks^trovL'it  miil-ik^  iiH-nUnr^iil  Unii.  orhi>rs,.,n  i.<.uyiinls^ 
HMHiiatillcii ;  c*.  Ijttli  which  slmturtMl  a  tnirtiKii  femur  ut  nlnnit  7t<>  vHrcJfi,  *U'A  imiiitua'  r, 
^^Mns  of  fiCeel  mantle  «iid  \h\t\  i.f  inrc  lodkjid  in  huirmu  femur  wtniml  lufllrrca  iit  flbniit 
^n[iirf1<^:  /,  ff,  fh^nt»ent#  of  nnmlU^  fiiund  nvm  l!u'  orim^'  of  the  w^.uml  of  exit  M  oh.uit  limi 
^B«  '  rl-muntled;   K  Hc-tx'  ui  so^i'l  nmntle  (split  <•"'  byNirikinK  u  dried  huTM-B  iiiH' 

^P;  'fi*^  yurdx;  i,  ^\viAnu\w\U't\  bull  whirh  (h  rfifriited  th.-  iidcrawl  feuiural  coiidylt? 

^pi  iuth  the  skin  ut  iieiirly  jAiUyiird.*?.    i  Ktnftii  fort'ljni  rt'jiort.) 

shows  that  at  over  1100  yards  great  deformation  ami  strip]nriir  niiiy 
-^.»ur,  Ball-woiuids  are  nsiially  i*oritiisecl  woiitals,  altfnmifit  larei-atloli 
may  be  added,  (i razing  of  stirfltees  or  eoiilnsioii  wilbmit  skiii-jR^netra- 
tjon  may  rx-eur  with  pLstol-halls  or  even  spent  ritte'lmlLs,  but  prfoni- 
tion  or  penetration  witii  bMl*renient  is  mo.st  eoinmon.    The  wotuitf  of  exit 


lAi 


a30 
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with  till'  iAi\  hulls  was  a|)t  tt>  he  hir^ta^  uiul  luort*  irregular  tliaii  thut  of 
<'titmiiee,  hilt  tlnise  made  hy  the  \w\\  lialls,  wlieii  they  involve  the  soft 
partH  alom.%  arv  about  the  h^ize  of  the  j>rojectile,  HHiietirues  smaller, 
soiiietimes  lai^T*  Unloi^^  witliin  the  **  zone  of  ex  plosive  action"  the 
wound  of  exit  is  often  not  appTOeialily  larger  than  that  of  entninee, 
even  .Kooietinies  wliea  a  hone  has  been  traverstxi.  But  within  the 
'U*xplosive  zone""  the  ilitference  is  i^fteu  very  marked  {Fij^.  124).     Tlie 


Fio.  124 


V  -- 
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4 
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Woynds  uroduvtHl  l>y  iiicel  uuuiiktt  biitl  ui  ubuyt  'Ui  yiirds* :   1,  wolitid  of  cntmuee;  2*  wound  <'l 
exit  (fmiu  II  rct'ciit  foreign  rejK^rt). 

wouml   of   entraiKH"   Itas   often    a   eoutiisecb  diseoloreil   mnrfriii,   anil  i^ 
depressed,  while   that   of  exit   is  everted  and   **  stellate,   triaiijji-nlur,  ef 
linear,"      I^oinfn-Kiithunt/^  owing  to  diilereuees   in   |»ovvder,  varies,  tbc 
distanee  nf  the  muzzle  from  the  piirt  havinp-  iH-en  in  re|H)rted  eases  from- 
two  to  ten  feet.     Whether  any  analogous  marking  will  tx^eur  with  tli^? 
new  powders  reiniuns  to  he  sliown.      Ihffn'tioti  of  th*'  uitHlern  eonies7»\ 
pistol'liall  is  nnusual  iis  eoni pared  with  the  old  ronnd  hall,  and  this     ^^ 
still  more  true  vi*  tlie  mantled  ritle-halh     Moirover,  it  must  not  be  fi^ —  ^' 
gotten  that  ehange  of  ptjsition  of  a  jMirf  or  the  btxly  after  the  reeeptit—--*''^^^ 
of  a  wonud  may  elosely  simulate  d(*Heetion  of  the  balk     One  bullet  m^^  ^1 
cause  **  from  two  to  six  or  more  wonnds,"  or,  if  hxlging,  **  three,  tor 
ete/'*  (Fig.  125).     Splitting  nf  tliv  ohl,  soft-lead  hall  sometimes  eau; 
two  wotuids  of  exit,  luit  this  will  mri-ly  oernr  witlt  tht-  hardencnl   |)is^  — s^t''* 
orjaeketed  riih*  projeetile.     The  trnth  that  ^^  ip/tnt  n  hitifrt  fift.^  rm.Ht'ii  ^^ 

move  it  hnn  trajicd  to  do  liann  "  has  but  few  i*xeeptions,     Wheii  \t*A^^^f 

'  Conner,  IkjitnynSyiitem  n/  Sttrfienf^  Vi>K  i.  \t,  AiH,  I  wsnikl  here  acknowledge  my  g"  ^^i^' 
intlebtednesK  fur  niiieh  hiforniuttnTi  mid  runny  vahmble  I'act.s  to  Prof.  P.  H.  Conner**  art^  ^clf 
on  ''Gnnshot  WouiiHs'*  in  the  work  j list  »|iit>U'd  fntin. 


not  by  the  ^will  ioum;  tn  niu  iiiiiatl  flusuHnl,  JHMlt,     (ronmr,  ihnnU'g  SytttntKif  Surgery.} 

with  imt*  «jf  tlit^'^\  LrMl^i'fl  hi  the  snft  pirts^  a  bullet  iisiially  prompt ly 
hit'anirs  Hxrtl  hv  tlio  dovolftpnient  af  n  4'<>nnpctive-tispue  eapsiile, 
tikhou^li  soTiirtiiiu's  a  chaTii^r  of  ]iositif>n  \h  eftbc*tr<l  l>y  gmvity  or  imi?^- 
fulur  action.  One  w^hiinI  usually  imlirates  I^Kl^rfint'iit,  hut  tlie  missile 
may  have  pnssed  out  hy  a  riatuml  tiiK'niuir,  as  tlir  mouih  or  ivrtuui. 
Atptin,  ihv  oM-tashiouf<l  rcMnul  hall — still  iifnisiuually  riJi|»!ovrd — 
sometimes  carries  ahea^l  of  it  fur  a  short  distance  into  tlie  tissues  a 
jMnieh  of  elotl^in^^  upon  the  witlulrawal  of  whieh  the  hall  is  extraetexl 
and  may  lie  overlo(»kecl. 

Determination  of  the  Location  of  Balls. — PalpaUfny  and  erphva- 
tion  witli  the  finder  or  prohe—i 'lee trie  or  simph/ — are  the  Tiu-ans  to  he 
eniph>ye<l,  and  the  X-r.iys  when  time  |M'rmits,  Tlie  disinfeetiMl  Hn^er 
is  the  hest  prolx'  if  the  tnu-k  Ih»  Inr^e  enough.  Ptstol-hidls  whieli  t^annot 
\w  detceted  by  [jalpation  would  better  lie  /r/?  without  further  seareli  unless 
rhe  bniin  or  a  hollow  visetis  hnve  been  wfiimdeiK  The  only  warnmt  for 
the  euhirtremeut  of  a  W(Kind  is  the  pri4>ahh^  hKljj:emeut  iif  a  lr:ii:ioeut  of 
ilotlu'ng^  si  net*  the  fin^jcM*  aloue  <'air  distinguish  any  textile  fabric  from 
the  soft  tissues. 

A  hHtffi'prahf  mIiouIcI  be  of  metal  antl  lijive  as«  large  titi  estri^mity  as  the  ball- 
imck  will  admit.  Aluniinum  is  ti^lu  .iri<l  useful  for  brain-wound^.  liut  miLst  not 
be  placed   in  strong  hiclihjricJe  solutione*,     N6latons  pureehiiu-ti|iijed  pnibe  may 
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prove  useful,  but  if  a  bone  have  been  struck  or  traversed  it  may  mislead,  frag- 
ments of  lead  often  adhering  to  the  bone  and  marking  the  probe ;  moreover,  a 
jacketed  ball,  unless  approached  from  its  butt  end,  cannot  mark  this  probe,  because 
no  lead  is  elsewhere  exposed.  Girduer's  telephonic  probe  seems  to  be  the  best  of 
the  electrical  devices,  but  its  exact  value  has  not  yet  been  determined.*  Even 
when  located  it  is  not  always  advisable  to  remove  balls.  When  their  continued 
presence  is  likely  to  be  more  hazardous  than  their  removal,  operate :  when  this  is 
in  doubt  and  much  damage  will  result  from  their  extraction,  let  any  missile  alone. 
Extraction  may  be  effected  through  the  track  of  the  ball  or  by  a  counter-opening, 
being  guided  by  anatomical  conditions  and  the  superior  facility  of  manipulation 
afforded  by  one  method  over  the  other.  Fixation  while  bein^  cut  upon  and  free 
exposure  are  requisite  when  removing  a  ball  bv  counter-incision.  Many  patterns 
of  bullet-forceps  have  been  invented,  the  U.  8.  A.  patterns   (Fig.  126)  being  the 


Fig.  126. 


Bullet  forceps,  U.  S.  A. 


best,  but  except  when  extracting  a  ball  through  the  wound-track  an  ordinary 
hsemostatic  forceps  usually  suffices;  if  imbedded  in  a  bone,  an  elevator  should  be 
used. 

Hemorrhagre. — This  may  be  free,  but  is  si)eedily  arrested  by  natural 
)>rocesses  unless  a  vessel  of  some  magnitude  is  oi>ened ;  but  a  large  pro- 
portion of  deaths  from  gunshot  wounds  result  from  primarj^  hemorrhage 
caused  by  wounds  of  the  great  vessels.  It  is  surprising,  in  exceptional 
eases  to  see  how  such  wounds  as  those*  of  the  jugular,  carotid,  vertebral/ 
subclavian,  external  and  internal  iliac,  etc.  may  not  prove  fatal  for 
hours  or  even  days.  Probably  the  new  bullets  will  give  rise  to  mon' 
severe  primary  hemorrhage,  while  asepsis  will  lessen  the  frecjuency  of 
secondary  hemorrhage,  which  is  largely  dependent  upon  sepsis. 

Pain. — This  is  variable,  but  unless  a  large  nerve  is  struck  it  is  dull 
or  tingling,  or  like  a  smart  cut  with  a  cane.  During  great  mental 
excitement  no  pain  may  be  at  first  noticed. 

Shock. — Although  ball-injuries  involving  the  brain,  spinal  conl, 
abdomen  (solar  plexus)^  are  usually  attended  with  marked  shock,  this 

*  Park,  "Some  C-onsiderations  concerning  Location  and  Detection  of  Missiles,"  Mtdi- 
cint\  Jnne,  I.SII'). 

■^  The  writer  has  seen  one  case  where  the  jugular  vein,  carotid,  and  vertebral  arteries 
were  wounded,  and  successfully  operated  upon  l>v  a  colleague  more  than  two  days  after 
injury,  death  eventually  rci^uhintf  from  cerebral  softening. 

^  Injuries  of  the  basal  ganglia,  cord  above  the  phrenies,  the  medulla  oblongata,  and 
the  solar  plexus,  esi>eoially  with  modern  balls,  are  probably  instantly  or  almost  instantly 
fatal,  so  that  after  such  wounds  it  may  safely  be  affirmed  that  the  individual  had  been 
incapable  of  inflicting  harm  upon  himself  or  others— a  point  of  medico-legal  importance. 
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is  not  iin-arinbly  true.  The  aiitlKir  lia.s  sec^i  nuirkt'd  gymptomH  fnnu  a 
CH>miKipatively  trivial  wound  of  an  extriiniUy,  ami  after  pistoI-[>all 
wound;^  of  tlip  brain  or  alMJomen  but  little  disturbanet'. 

pRtXiXtj^iH.— Tills  defH^nds  upon  the  rtizo  of  the  niis,sile,  its  velocity, 
the  parts  injiiriHl,  and  the  detrree  of  ase]>^?is  observe^I  diirinp  fhr  frfit 
era  mi  tuition  anti  dtri^Hhuj^  for,  a.s  Niir^r^ljauin  justly  observes,  **  the  i'liti^ 
of  a  wounded  man  is  in  the  bands  of  the  surgeon  who  first  atti^nds  hini/* 
(hifcri^  paribtf^^  II  pistol-ball  wiuiud  of  the  siuiie  strnetnres  will  not  l>e 
so  dangerous  as  that  intlieted  by  tlie  bulk-t  (»f  a  military  ritle,  Tlic 
pHinary  dangers  of  slux'k  and  hemorrhage  being  survive*!,  sepsis  with 
pnssilde  eonsecjuent  seenndary  beiruirrluige  is  alone  to  be  ft/areil ;  lienee 
th**  early  ase[*tie  treat uieut  possil)le  in  eivil  praetiee  renders  gunshot 
injuries  less  tatal  than  those  reeeived  in  war.  The  tuajcjrity  of 
bullets  being  a^reptie,  the  woumls  they  intliet  will  usually  remain  so, 
unleBs  fragments  of  elothing  or  an  nneleau  txnger  or  instrument  bwonie 
a  vehiele  of  infeetion.  ThcHiretirally,  germs  may  ivaeli  a  wound  by 
way  of  the  eireulatiim,  liaviug  piiucnl  aeress  thereto  Ijy  a  distant  inlee- 
tion-atrium.  In  ju'^aetiec  tins  i'au  be  ignored.  Proper  disjnfeetiuu  of 
the  environment  of  tbt*  wtunid,  with  rigid  exelusinn  uf  all  iufeeted 
instruments,  hands,  and  spcniges,  nuist  be  enforeed  in  eivil,  and  Si)  far 
as  possilde  in  military  praetiee,  since  exiH^rieriee  dcmonstnites  how  nincli 
gunshot  mortality  can  thereby  be  diminished. 

Injariea  by  lar|£e  shot  nr  iVsigments  of  shf^U  or  iibjei'ts  sH  hi  itintif>n  by  the  impact 
of  t<hot  prodiu'e  avulsiiins  ot*  Hmb^,  extfiisive  lacerutions,  or  dirtor^Hrd/.atiou  of  a 
limb,  leaviat;  the  t^kin  almo?*t  or  eoriipletely  intact.  Thene  latter  injurieH  usuiilly 
r*:^uU  from  the  iiiipiK-t  nf  i*o*callfd  **t*peiit  shnt."  Large  fragmt'at^  of  shells^ 
j<t<ine,  lUe  imint  of  a  sabre,  or  evtn  ciinnfm*ballH,  may  he  locJ^od  in  a  limb  ami 
their  presence  he  unsiijipected.*  When  sm-b  injuries  are  nevere  eiioujrh  to  demand 
amputation  the  limb  Timr*t  be  removed  well  above  the  apparent  limita  of  di?*nr- 
ganization^  otherwise  Klougbing  will  surely  follow, 

Small'Shot  Wounds, — These  inelntie  all  those  not  prmlnced  by  bnl- 
lets  proper,  even  "  buckshot/'  At  clo.se  ranj^e  a  cliar^^  of  the  smallest 
f*hot  will  aet  as  a  solid  mass,  ntakinfi^  a  hirj^c  track  through  the  i^oft 
partes  and  the  bones.  If  the  vnsenhir  8nj>[)ly  is  not  ttM>  extensively 
destn>ycd  by  !aeeratif»ti  of  tlie  soft  jwirts,  even  with  free  eoninii notion  of 
bone,  the  i>iirt  can  often  be  ,sav«.sl,  but  when  serious  dama^a^  to  vessels 
and  nerves  alsi>  exist  it  is  a  grave  questi{»n  whether  tlie  lirnb  will  lie 
worth  saving  at  the  cost  of  great  peril  to  life.  Ciaiservatism  is  more 
warrantable  for  injuries  of  the  up]HT  cxtn'inity  than  the  h>wer,  beeanse 
u  hand  on  a  maimed  arm  is  valnalde,  while  a  soinid  foot  on  a  leg  in- 
cajKible  of  bearing  weight  is  iinly  a  useless  incnrnbninee. 

Typical  or  iityfdetil  resection  can  id'ten  he  substituted  for  amputaliont  especially 
for  injuries  of  the  elbrov-  and  sbrmldcr-joint'^.  If  the  slutt-ctiarjrc  is  received 
at  a  greater  distance  than  a  few  feet,  the  de^^truetion  in  rarely  ,sueh  ajs  demands 
Operation  other  than  removal,  when  possible,  of  ahnt,  loosened  fragmeins  uf  bmie, 
shreds  of  cloth ing,  ete.^  Of  course  eye^  may  be  destroyed,  the  larynx  wounded, 
the  great  cervical  vesnelw  he  perforatetS.  or  even  the  sjiiaal  conl  be  severed  by  a 
single  ijiiiftll  ttlint  fired  at  a  distance, 

*  Larrey  reports  Hueh  n  a\^.  wliere  n  tive- pound  hall  was  imbedded  in  the  thigh, 
Larrev  »tisjiected  its  pressure  from  the  wei|irhl  of  tht^  jtarf. 

'  ^he  atithor'n  ust*ist!int  in  bin  pn.*setH*e  :yi<l  under  his  direction  removed  ii  lar^  piece 
of  neWNpaper  afid  tive  hundred  shot  from  tlje  axilla  of  n  patient,  the  ihtirt^e  being 
ret^ived  Jit  only  about  two  feet  dbtunce,  and  yet  n**  bhuxi-vesjiels  or  important  nerves 
were  damaged. 
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the  (Jiie  end  in  view  after  any  hemorrliagt'  has  bei'ii  teiiijMinirily  arrested*! 
DhlnfiTthui  of  the  survoiftifflitf/  avfft  must  be  einT^JHlJy  etfW'ted,  after" 
wliieli  any  neressiny  exj>If>nitif»n  of  tiie  woniitl  may  lie  made,  liemnrrhu^^t* 
[MTUianently  arn-sted,  and  fiirei^n  Ufnlies,  iiK^liuling  Indlet^,  reunjved  if 
deeouHl  advisable^  l>isinfeetirtn  t»f  tlie  lialUtrark  slmidd  mily  be  doni^ 
when  it  has  been  exphired  or  if  it  is  an  extensive  one»  :i>  the  wound  of 
exit  s(«iietimes  iis  within  the  **  zone  of  exph>t*ive  aetioii.''  A.^^pnis  li^ 
iavored  by  minimizing  further  datnaj^e  to  the  tis^i^iies  l>y  t4t*eiiriiig  re^t 
for  the  parts  by  splints,  ete.  PatientK  wounded  by  nirnlern  pistol*  ami 
ri tie-balls  will  usually  iXH-over  if  asepsis  is  maiutaiued,  unless  Hmieeimi- 
[tlieatiou,  as  a  serirnis  viseeral  \vonii<b  eoexists.  Hralin^  nf  the  bal!- 
tnu^k  is  usually  stiid  to  (»nmmenee  in  its  central  portion  ami  prt^eeod 
thenee  towanl  the  Avounds  i\f  entrance  and  exit,  tlie  former  commonly 
healinjr  last.  Wlien  only  the  f*off  parts  aiv  compromised,  aseptic  healing 
often  fKnnirs  or  only  a  little  pus  is  formed  ;  this  may  even  oecor  wlien 
bone  lesions  coexist. 

If  symptoms  of  infective  idfliimmatioii  appear  later,  ms  ihy  oft^n  rt^ult-*  frum 
lodgenumt  of  infected  foreign  budien,  stick  mcH^iiroH  should  be  adopted  oh  would  be 
indicated  for  wimihir  conditions  originuting  otherwise  than  from  ball-wounda.  The 
surgeon  will  be  guided  iw  to  amputation  or  resection  or  conservatism  for  extensive 
destrnctions  of  extremities  by  Htnull  sbot,  caunon-balU,  frugmenta  of  shell,  or 
"  explosive  action  of  bnlleta  "  by  precisely  the  ijttmc  indieatioim  as  would  govern 
bin  action  in  railroad  or  machinery  accidents  productive  of  the  same  extent  of 
injury  to  bone  and  soft  parts.  The  Vonstitutioniil  treatment  muj^t  be  that  of  any 
injury  of  the  same  nmgnitude.  Undue  oo/,inL%  not  arisinj^  from  vessels  of  a  mag- 
nitude demanding  ligation,  can  l3e  checked  oy  hot  water,  cold,  or  elevation  and 
compression,  tbesie  last  two  often  availing  even  when  a  large  vein  in  involved. 
Woiinc]!S  of  large  vesaels^ — vein  or  artery — niust  be  treated  by  ligation  at  the  point 
of  injury.  The  question  of  amputation  for  wound  of  both  artery  and  vein  inusl 
be  decided  by  the  extent  of  concomitant  laceration  of  soft  part^^  and  consetiueni 
risk  of  gangrene  from  de^itruction  of  the  collateral  veissel**.  In  secondary  hem- 
orrbage— usually  the  result  of  sepsis — the  wounded  vessel  mast,  if  poewible,  be 
tied  in  the  wound  above  siml  below  the  lesion  with  any  collateriil  vessel  opening 
into  the  segment  included  between  the  ligatures:  if  tbis  cannot  be  done,  tie  the 
vessel  above,  but  as  near  tbe  wound  im  poKsilde.  While  compression,  esf>eeially 
wheJi  the  bleeding  conies  from  the  dista!  end  of  an  artery  or  enniplete  division  ot 
a  partially  divided  artery^  him  sometimes  succeeded,  nothing  short  of  ligation 
should  Hatii*fy  the  surgeon  when  thin  eaa  be  accomplished.  If  the  first  bleeding 
faaa  been  severe,  interfere  actively  ;  if  not,  and  tbe  case  can  he  under  constant 
professional  watching,  in  selected  cases  delay  is  advisable,  because  no  further 
bleeding  may  oeeur. 

IryurleB  of  Soft  Parts.— The  Hhln,  struck  at  a  proper  an^le,  may 
he  uierely  graze<l,  aud  if  the  l>ull  be  **  sjient  '^  a  mere  linear  contusion 
results;  hut  if  muvinj^^  with  ninre  velueity  or  at  a  dilVerent  aii^le,  the 
ludl  inny  jnst  j>euetrate  the  integ:iuueut.  An  apipeunmre  siniulatiui^  the 
linear  bruise  infiieted  by  a  severe  cut  with  a  whip  follows  the  pissiige 
of  a  bull  l>etweeu  the  skin  and  deeper  .structures.  The  subsequent 
destruetiou  antl  separatirui  by  sloughing  of  the  tissues  after  such  a 
wound  will  leave  a  dojnvsscd  groove,  anil  later  n  siiuilar  sii'ar.  Gnmng 
liv  (*atinnu-balls  or  laro;e  fia^rnients  of  shells,  or  nioiT'  eonintnnjy  impact 
of  II  nearly  **sj)ent"  hirj^e  prnjertilc,  tnay  leave  the  skiu  intact,  l»ut  dis- 
organize all  the  other  tissues  id"  a  lind>,  or  the  viseem  if  the  walls  4)f 
a  cavity  be  etmcerned.  With  dry  aseptic  dressings  skin-grazes  or  con- 
tusions, producing  even  ^iloughing  of  a  portion  or  thi*  whtde  thickness  of 
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the  skin,  will  heal  readily  without  suppuration.  Deflections  even  of 
pistol-balls  hy/ascice  are  now  rare,  and  modern  rifle -balls  are  never 
thus  turned  from  their  course.  The  openings  made  by  perforations  of 
fasciae  being  due  to  separation  as  well  as  division  of  fibres,  partial 
closure  takes  place,  rendering  it  difficult  to  follow  the  track  of  the  ball 
and  also  interfering  with  drainage.  Imperfect  healing  of  fascial  wounds 
may  lead  to  hernia  of  muscle,^  but  this  will  be  much  less  likely  to  follow 
wounds  inflicted  by  the  modern  small-calibre  missiles  than  with  the  old 
large  balls.  Severe  damage  to  muscles  is  only  caused  when  balls  strike 
at  short  range — i.  e.  within  the  zone  of  "  explosive  action."  ^  Wounds 
parallel  to  the  course  of  muscular  fibres  often  separate  rather  than  divide 
them ;  hence  the  difficulty  or  impossibility  of  following  such  a  track 
with  a  probe ;  but  passing  at  right  angles  to  the  fibres,  their  division 
must  take  place.  Large  shot  or  fragments  of  shells  produce  much 
destruction  and  sloughing,  often  causing  serious  deformities  by  scar-trac- 
tion. The  belly  of  a  muscle  may  be  ruptureil  by  a  bullet  striking,  but 
not  penetrating,  its  tendon.  Tendons  may  be  perforated  or  divided  or  a 
segment  may  be  removed.  In  the  future  bullets  will  rarely  simply  con- 
tuse vessels,  but  partial  or  complete  division  will  be  the  rule.  Secondary 
hemorrhage,  the  formation  of  an  aneurism  or  an  arterio- venous  aneurism 
— when  an  adjoining  artery  and  vein  are  injured — may  follow  slight 
vascular  wounds.  Nerves  more  commonly  escape  complete  division  than 
vessels,  but  partial  division  and  contusion  often  lead  to  late  trophic 
changes  with  partial  or  complete  abolition  of  function. 

Ii^juries  of  bones  and  jointB  comprise  nearly  one-fourth  of  mili- 
tary gunshot  wounds,  but  are  much  less  common  and  severe  in  civil 
life,  because  usually  inflicted  by  small  pistol-balls  moving  with  compar- 
atively low  velocities.  Pistol-balls  and  spent  rifle-balls  may  simply 
contuse  bones,  the  result  depending  upon  whether  merely  subperiosteal 
effusion  is  produced  or  the  vessels  in  the  bone-tissue  are  ruptured.  In 
the  latter  event  necrosis  may  result,  especially  if  infection  o<.*curs. 
Bone-contusions  will  probably  be  ran^  with  modern  projectiles,  and 
under  aseptic  treatment  should  recover  without  local  or  general  infec- 
tion, thickenings,  or  neuralgias,  as  was  so  common  in  the  past.^ 

Bones  may  be  fissured,  divided  into  two  or  more  fnigments,  or  may 
be  partially  or  completely  perforated.  Slight  fissu ring  is  doubtless  often 
overlooked,  owing  to  the  difficulty  of  diagnosis.  The  fissure  may  extend 
obliquely  or  transversely  across  a  bone,  even  producing  complete  frac- 
ture without  rupture  of  the  periosteum.  The  fragments  may  never 
separate  or  attempts  at  walking  may  later  displace  tliem.  Most  ball- 
fractures  are  by  penetration  ;  a  portion  of  the  osseous  tissue,  being  driven 
in  or  more  or  less  finely  pulverized,  is  scattered  along  the  ball-track 
(Fig.  128),  lines  of  fracture  usually  radiating  from  the  main  focus. 

The  comminution  varies,  being  in  inverse  proportion  to  the  velocity  of  the  ball, 
but  in  a  long  bone  does  not  usually  extend  througb  the  epiphyseal  ends.  The 
fragments  may  be  completely  detached  or  partially  adherent  by  periosteum.  Pis- 
tol-balls may  imbed  themselves  in  bone,  but  this  accident  will  be  excessively  rare 
with  rifle  projectiles.  Except  at  short  ranges  modern  balls  comparatively  clearly 
perforate  long  bones  at  or  near  their  cancellous  ends,  with  little  or  no  fissuring 
(Figs.  129,  130).  Flat  bones  are  more  apt  to  be  perforated  with  extensive  shatter- 
ing.    Within  the  "  explosive  zone,"  when  a  resistant  bone  is  struck,  there  will  be 

'  See  Chap.  XXII.  •'  See  Figs.  124,  128.  •'  Conner,  op.  cit. 
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great  loss  of  bone -tisane,  the  fragments  being  driven  in  all  directions^  backward  u 

well  m  onward  smd  to  I'ither  side,  producing  widespread  pulp!6t*ation  of  the 
pjirU  (j«ee  Fi^^  124 1.     The  wound  of  exit  h  really  a  bur^tinjr  outward  uf  the  niL 
by  the  force  acting  froai  witliin,  the  track  being  conical,  with  the  apex  at  the  _. 
of  the  fnieture.     Sometimes  the  wound  exceeds  six  inches  in  length  and  foar  i 

Fio,  128. 


M^ 


SbAtterinff  of  humeruis  at  hmg  raiincf'  with  modcrni  projeclllp ;  fuslb!c  melai  ca»t  tihovrin^  extent 
uiid  I'bamcter  of  I Ace ration  of  soft  fittrt*  ifrom  a  recent  forvign  report). 

breffldtb,  bone- frag m en tj*  in  adilition  occasionally  piercing  the  skin  outside  tb 
main  laceration.'  At  from  12(K)  to  L'HIO  yards  perforation  with  marked  conimiriu- 
tion  in  apt  to  occur,  but  the /nuiment*  arr  not  mmh  dUpfaeed.  Keyond  the^e  raiige>, 
so  long  as  the  ball  poH.He^.-je^  niomentiini  eiiiaif^di  to  fracture,  comminution  mth  dh- 
placement  i»  the  rule*  A  ball  crossing  a  bony  crest  or  at  a  tangent  to  a  curved 
surface  may  cut  a  clean  groove,  but  may  in  addition  fissure.  A  soft-lead  ball  nuiv 
split  on  a  bony  crei<t  or  even  the  convexity  ot  the  cranium.  This  accident  witl 
rarely  occur  with  hardened  pifttol-balb,  and  will  be  s^till  more  improbable  with 
jacketed  ritle-bidl^.  Fracture  by  penetration  or  perforation  may  be  interred  if 
bone- fragment'*  or  dust  be  found  in  either  wound,  especially  tliai  of  exit,  and  if 
this  be  decidedly  larger  than  that  of  entrance.  Of  course,  if  the  ordinary  symp 
toms  of  fracture  are  detectable,  the  diagnosis  is  clear.  When  the  direction  pur- 
sued by  the  ball  renders  it  nearly  certain  that  fracture  by  penetration  exist*»  it  jf 
safer  to  act  upon  thin  hypothes^is,  lest  dis|ilneeinent  with  additional  injury  be  pn 
duced  by  nianiptilation. 

Treatment, — Reinh.*r    tive   woimd-orifices    and    sm*roiinding  skiij 

'  St^  t  oaiier,  op.  ciL 


Wound  of  fnlmni'c  at  Rbnut  fift*  yarfls :  per 
fonition  of  p«npftl<niH  tK»nt^  with  hm  littlu 
fiissuHng  ifn»m  a  ret'«nt  foreign  report), 


Wound  lift  St  it  of  ^itoelnifu  slmwn  Jri  Fig.  129' 
(from  a.  recent  foreiffii  refKjrt). 


impartt  (1  l»ull  vtin  ho  eai^ily  rradiiHl,  k  hlionlil  ]io  removed^  Init  if  much 
addition^]  iiijun^  would  restilt  i'rtmx  its  extnK'tinti,  it  liad  iM^tter  lio 
left,  for  iiltlioiigli  nu  heat  sufficient  Ui  render  a  hall  aseptic  is  devel- 
oped eitlier  during  firing  or  by  its  passtige  thn»ngb  the  tissnes,  yet  the 
majority  of  projeetiles  ^*are  either  sterile  or  free  from  .septic  germs,'' 
Great  destruction  of  hone  and  soft  |>arts  by  IniUs  woniiding  witbin  the 
"  2one  of  explonitm^'Mhose  by  {'biirgcs  of  small  shot  at  sh(»rt  ranges, 
pte.,  mugt  be  treated  as  similar  compound  fra<'tui*es  otherwise  induced. 
If  the  de.struetitjn  of  bone  and  soft  jKirts  is  so  great  thiti  the  limb  must 
prove  U!?ele*8  if  savwl,  or  if  the  main  vessel  or  vessels  are  divided,  with 
§ueh  daninge  to  the  tissues  tbrongli  which  tlie  cnlhiteral  cirridation 
must  be  established  that  gangnjne  will  occur  or  rejxiir  abnost  certainly 
fail,  fitnpittatlou  should  be  done.  IViun  in  rfonhf,  espeeially  in  civil 
practice,  tie  all  blee<ling  vessels,  extnict  loose  bone-fnigments,  rephu^e 
attached  ones»  ilisinfi*ct,  dmin  by  nunuTcJUs  etMuiter-openings  and  tidies, 
and  immobilize^  ampntatiug  later  if  giuigrene  or  infective  osteomyelitis 
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occur.  These  rules  require  modification  in  military  practice  because 
prompt  and  effective  antisepsis  with  proper  after-care  of  the  wounded  is 
so  often  impossible. 

"Wounds  of  Joints. — Wounds  of  the  soft  parts  over  a  joint  may, 
if  they  become  infected,  secondarily  set  up  intror-articiUar  trouble. 
Wounds  of  bursce  will  lead  to  similar  results  if  they  communicate  with  a 
neighboring  joint,  as  they  so  often  do.  If  the  wounds  of  entrance  and 
exit  indicate  perforation  of  a  joint  by  a  modern  conical  ball,  such  an  injury 
may  be  confidently  affirmed.  A  ball  traversing  a  jaint  usually  perforates, 
crushes,  splinters,  or  grooves  one  or  all  of  the  component  bones,  but  the 
synovial  membrane  may  alone  be  penetrated.  Extra-articular  bony 
fissures  may  tear  the  synovial  membrane,  or  secondary  penetration  may 
result  from  septic  ulceration  extending  from  an  infected  fissure. 

Diagnosis. — With  free  destruction  of  soft  parts,  as  by  a  fragment 
of  shell,  this  is  easy.  Extensive  bone-comminution  near  a  joint,  fol- 
lowed by  rapid  distention  of  the  articulation  from  accumulation  of  blood, 
escape  of  bloody  synovia,  or  the  presence  of  bone-dust  or  fragments  in 
the  wound  of  exit,  readily  decide  the  question  of  joint-wound.  In  the 
absence  of  these  symptoms  the  relative  position  of  the  wounds  of  en- 
trance and  exit  and  the  free  escape  of  synovia  must  be  depended  upon. 
The  probe  should  be  avoided  as  a  means  of  diagnosis.  When  donbi 
exists  treat  the  case  as  mie  certainly  involving  the  joint. 

Prognosis. — Death  should  rarely  occur  from  an  uncomplicated  joint- 
wound  in  civil  practice,  but  the  prompt  and  successful  employment  of 
asepsis  in  military  surgery  is  so  often  impossible  that  the  mortality  in  the 

Sst  has  been  as  high  as  12.9  per  cent,  for  mere  wrist-joint  wounds, 
odern  methods  will  much  diminish  this  mortality,  as  well  as  the  fre- 
quency and  extent  of  the  ankylosis  so  common  formerly  when  consen- 
atism  was  attempted. 

Treatment. — Tliis  may  be  conservative  ;  excision  may  be  done  or 
the  limb  be  amputated.  Conservatism  means  the  removal  of  all  foreign 
bodies,  including  the  bullet  if  readily  accessible,  and  all  completely 
detached  fragments  of  bone.  If  much  blood  fill  the  joint,  free  drainage 
must  be  provided,  and  voluminous  antiseptic  dressings  applied,  with 
fixation  of  the  articulation.  Formal  excision  as  a  primary  measure  ha^ 
not  given  as  good  results  as  the  conservative  procedures  just  advocated. 

Primary  amputation  is  only  demanded  when  such  exteneive  destruction  of  tlie 
hard  and  soft  parts  render  it  certain  that  the  limb,  if  saved,  will  be  only  an 
incumbrance,  or  when  both  direct  and  collateral  circulation  has  been  practically 
destroyed  by  injury  of  the  soft  parts,  because  a  main  vessel  can  be  li^ated  or  an 
important  nerve  sutured  if  the  collateral  circulation  is  unimpaired.  Suppurative 
arthritis  requires  free  incisions,  disinfection,  drainage,  and  immobilization.  If 
these  measures  fail,  possibly  excision  or  amputation  may  avail  to  save  life.  The 
different  methods  of  treatment  suggested  are  not  equally  applicable  to  similar 
injuries  of  all  joints.  The  special  indications  for  each  articulation  will  be  con- 
sidered in  Chapter  XXXIV. 

Wounds  of  the  Head. — The  scalp  may  alone  be  wounded,  con- 
tusions, lacerations,  or  )>onetration,  and  lodgement  resulting.  Pistol- 
balls  often  lodge,  esjKH'ially  in  the  temporal  muscle,  but  rifle-balls  rarely 
if  ever. 

Treatment. — The  probe  or  iKiljmtion  will  usually  locate  the  ball. 
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When  imbedded  in  the  temporal  iiiusele,  |)iiiii  on  nn^ving  the  jaw  or  upon 
pressure  over  the  zygoma  may  guide  tlie  surgeon. 

CoQsiderable  lieriiorrliage  may  in'Ctir  fmin  w^iunrk  f^f  thv  temporal  or  occipital 
arteries,  or  a  cephalhiematoma  may  form,  presenting  snnie  superficial  re^Hemblaiieea 
to  a  depretjsed  fracture.  If  absorf>tion  of  thew  blooci-efTuf<kirKS  doe»  m>t  take  place, 
antiseptic  aspiration  or  incision  in  indicjited.  Unsuspected  intracranial  lesions 
produced  by  impact  of  the  ball  on  the  cranial  vault  may  |>rove  serious,  but  mere 
OWeouH  contusion,  treated  antiseptically,  should  no  longer  give  rise  to  the  neural- 
gias, headacbes,  etc.  so  common  in  the  padt, 

InjurieB  of  the  Cranial  Bones. — Vonitfs{ottJ<  juny  hv  |>roductKl  by 
nearly-spent  bulls  or  tluise  striking  at  a  tangent^  but  with  tlir  new  bid- 
letB  such  k'siims  will  Uv  rare,  fnictuii'  or  grooving  being  nearly  eertiiin. 
If  asepsis  lie  maintained,  iisiially  only  plastic  exndate  tbllt»ws,  although 
quiet  neerosis  may  result.  II*  inieetion  iK'criTs,  ijsteomyelitis  may  cause 
necroHis  of  the  external  tabk;  ulotie  or  more  rarely  of  the  whole  thick- 

Fio,  131, 


Complete  slmttertng  of  «  fresli  ti^Ad  by  a  matitU'a  Ixill.  iiirikiii^^r  i^t  libout  &5  yards ;  scalp  reflected 

(from  u  rtfct'iit  foreign  r^iwrt  i 

nesji  ui'  the  bone.  Infcetivf  hifftfutmntioit  of  the  tUp/oi'  is  a  not  uncom- 
mon sequence  of  eontnsii>n.  This  may  miLse  sid>eranial  snppnrd.tion, 
septic  encephalitis,  or  general  pyu'tnia,  Fnietnn*  fjf  the  internal  table 
of  die  .skull  is  also  pussiblc.     (  \'i<h\  alstj,  Chajiter  I.  VoL  IL) 

DlAGNtJSis. — ^This  may  be  mude  by  insfH-ction  or  the  probe,  but 
where  the  former  is  impossibk-  it  is  salcr  Ui  infer  the  lesion  <d*  the  bone 
by  the  eminyie  of  the  ball,  unless  its  removal  or  the  arrest  id*  hemori^hage 
demnndg  exploration  of  the  wntuid. 

Trkatment.- — Strict  asepsis,  if  institiite4l  early  (MK»ugh,  will  prevent 
any  septic  complications.     If  these  arise^  ineisions,  removal  of  iidetied 
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bone,  opening  of  cerebral  abscesses,  disinfection,  and  drainage  are  indi- 
cated. 

Penetrating  g^unshot  injuries  cause  more  serious  intracranial  lesions 
than  follow  other  traumatisms,  that  which  appears  but  a  mere  fissure 
having  often  been  produced  by  marked  temporary  depression  of  both 
tables,  as  shown  by  a  tuft  of  scalp-hairs  imprisoned  in  tlie  capillary 
crack  or  a  fragment  of  a  ball  lodged  within  the  cranium. 

Widespread  shatteringsj  especially  those  invoKnng  the  base,  result 
from  extension  of  fissures,  conduction  and  amplification  of  vibrations 
by  thickened  bony  ridges,  and,  owing  to  the  semi-fluid  structure  of  the 
brain,  to  hydrodynamic  (hydraulic)  pressure,  so  that  the  "  zone  of 
explosive  action  "  for  modern  missiles  exists  at  all  ranges  so  far  as  the 
skull  is  concerned.^  The  base  is  seldom  fractured  by  hydraulic  pressure, 
although  the  ethmoid  and  the  orbital  plates  of  the  m)ntal  may  yield. 
Pistol-balls  rarely  develop  this  pressure,  but  these  same  plates  are  some- 
times thus  broken.  Sudden  death,  caused  by  disorganization  or  removal 
of  large  portions  of  the  skull  and  brain  by  cannon-balls  or  charges  of 
shot,  etc.,  sometimes  gives  rise  to  traumatic  cataleptic  rigidity — i,  e.  post- 
mortem rigidity  rapidly  produced,  which  maintains  the  body  in  the  posi- 
tion when  struck. 

The  skull  may  be  grooved  without  other  penetration  than  that  by  concomitant 
fissuring.  Fracture  of  the  external  table  alone  is  very  rare.  In  adults — for  in  young 
children  none  exists — the  anterior  wall  of  the  frontal  sinus  may  be  perforated  by 
a  pistol-ball  which  remains  in  the  cavity,  no  penetration  of  the  cranial  cavity 
occurring.  The  inner  table  around  the  wound  of  entrance,  when  penetration 
occurs — %.  e,  on  the  side  of  extension — is  more  freely  shattered,  while  at  the  wound 
of  exit,  the  same  law  holding  good,  the  external  table  suffers  more.  Pistol-  or 
spent  rifle-balls  may  sometimes  produce  depression  of  the  external  table  with 
crushing  of  the  diploe,  the  vitreous  table  being  uninjured.  Again,  the  inner  table 
may  be  broken  in  this  way  or  by  the  tangential  impact  of  a  ball.  Very  rarely  frac- 
tures resembling  those  produced  by  the  corner  of  a  bolt-nut  or  a  large  board-nail 
are  seen,  where  a  limite^l  portion  of  the  external  table  and  diplo^  are  driven  down, 
but  the  internal  table  is  extensively  shattered — a  variety  of  punctured  fracture,  as 
Conner  justly  terms  it.* 

Prognosis. — This  is  most  serious,  early  death  resulting  in  fully  one- 
half  from  shock  and  hemorrhage.  When  the  ball  (pistol)  was  removed, 
according  to  Bradford,  33.33  per  cent,  recovered ;  when  it  was  left,  46 
per  cent.  Exi>ectancy  gave  in  25  cases  a  mortality  of  52  per  cent. 
Wounds  involving  only  the  frontal  lobes  with  lodgement  of  the  ball 
seem  less  dangerous  than  those  of  the  more  posterior  portions  of  the 
brain.  Cerebellar  lesions  are  usually  rapidly  fatal.  Transverse  wounds, 
passing  laterally  through  or  near  the  ear,  are  more  dangerous  than 
antero-posterior  ones.  Infective  intracranial  inflammations,  leading  to 
localized  (abscess)  or  diffused  suppurations  and  hernia  cerebri  are  the 
late  causes  of  death  :  these  are  avoidable  if  asepsis  be  secured.  Division 
of  one  or  more  of  the  cranial  nerves  and  various  late  perversions  of 
cerebral  function,  as  epilepsy,  headaches,  and  insanity,  are  possible  se- 
quences, as  after  otlu^r  head-injuries.  Balls  do  not  usually  become 
encysted,  but  change  their  position  in  time  by  gravity.  If  while  migrat- 
ing they  encounter  portions  of  the  l)rain  governing  important  functions, 
serious  trouble  is  sure  to  arise,  even  many  years  after  injury. 

*  See  Deraosthen,  op.  ciL  '  Dennis'  System  of  Sm-gcry. 
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Diagnosis. — This  must  be  made  by  inspection,  palpation,  probing, 
or  possibly  by  percussion.     The  aid  of  the  X-rays  may  also  be  invoked. 

Treatment. — As  infection  is  the  sole  lethal  cause  if  primary  hem- 
orrhage and  shock  do  not  cause  death,  disinfection  and  drainage  are  the 
indications.  The  wound  or  wounds  should  be  protected  by  antiseptic 
compresses,  and  (preferably)  the  whole  scalp  carefully  shaved  and  dis- 
infected ;  finally  the  wound  itself  should  be  cleansed.  Fracture  or  pene- 
tration having  been  determined  by  the  proper  means,  a  flap  should  be 
reflected  and  the  damaged  bone  (probably  infected)  be  removed,  hemor- 
rhage be  arrested  by  ligation,  forcipressure,*  or  possibly  a  gauze  tampon. 
The  wound  of  exit  must  be  treated  in  the  same  manner.  One  drainage- 
tube,  or  two  meeting  in  the  centre  of  the  track  must  be  carefully  intro- 
duced, and  gentle  irrigation  with  sterilized  water  employed.  When  the 
ball  has  lodged  after  the  preliminaries  described,  it  may  be  sought  for 
by  an  aluminum  probe  or  a  medium-sized  elastic  bougie. 

The  effect  of  gravity  should  be  invoked  to  aid  the  progress  of  any  probe, 
because  a  false  passage  is  so  readily  made  through  the  cerebral  tissue,  rrobably 
the  telephonic  probe  would  here  work  to  most  advantage.  If  the  probe  passes 
readily  to  the  opposite  side  of  the  skull,  careful  palpation  may  reveal  the  presence 
of  the  ball  beneath  the  scalp,  a  fracture,  or  an  ecchymosis  if  the  head  has  been 
shaved.  None  of  these  three  conditions  being  found,  trephining  should  be  done 
over  the  end  of  the  probe  and  the  ball  sought  within  the  cranium  above,  below, 
to  one  side  or  the  otner  of  the  opening.  After  the  failure  of  such  an  amount  or 
search  as  can  do  no  serious  injury  to  tne  brain,  it  is  better  to  desist  from  further 
manipulations  beyond  depositing  a  drainage-tube  in  the  track  and  carefully  irri- 
gating it.  Localizing  symptoms  may  indicate  the  course  of  a  ball,  but  rarely  its 
location^  and  unless  detected  very  shortly  after  the  reception  of  the  injury  are  apt 
to  be  misleading,  owing  to  slowly-extending  hemorrhage.  Even  immediately  after 
the  wounding  the  localizing  symptoms  are  often  deceptive,  owing  to  the  wide- 
spread injury  outside  the  actual  ball-track.  Voluminous  aressings  are  usually 
requisite  on  account  of  the  free  escape  of  cerebrospinal  fluid.  Fracture  without 
penetration  requires  the  treatment  adapted  to  any  compound  fracture  of  equal 
severity. 

Secondary  hemorrhage  must  be  treated  by  ligature  of  any  bleeding 
vessel  or  by  tamponade  if  trivial ;  if  severe,  by  ligature  of  the  main 
vessel  when  the  bleeding  point  is  not  accessible,  securing  the  external 
carotid  rather  than  the  common  if  this  will  arrest  the  hemorrhage. 
Fractures  implicating  the  base  must  be  treated  as  when  produced  by 
otlier  causes. 

Pace. — Primary  or  secondary  hemorrhage  is  the  chief  danger,  al- 
though destruction  of  parts  and  extensive  scarring  may  result,  esj)ecially 
from  small-shot  wounds.  Pistol-balls,  except  at  short  range,  do  not 
shatter  the  facial  bones  much,  and  probably  the  new  rifle-bullets  will 
not,  at  least  in  the  middle  ranges.  Balls  may  pursue  most  erratic 
courses,  penetrating  the  face  to  emerge  by  nostril  or  mouth,  without 
doing  any  or  but  slight  damage — traversing  the  orbit  or  mouth 
witliout  injuring  eye  or  tongue.  Bullets  travelling  from  before  back- 
ward through  the  face  often  wound  the  brain,  spinal  cord,  or  great 
vessels.  Transverse  wounds,  es])ecially  those  involving  the  lower  jaw, 
are  often  complicated  by  division  of  one  or  more  of  the  larger  vessels. 

*  Fine  wire  serreft-fines,  with  attached  ligatures,  may  be  left  in  Altu  for  days  if  liga- 
tures cannot  l>e  made  to  hold.  C-erebral  ve:>sels  being  delioient  in  sheaths,  it  is  diflicult  to 
ligate  them  ;  only  enough  tension  should  be  put  u|)on  the  first  half  of  the  knot  to  occlude 
the  lumen  of  the  vessel. 
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Pistol-balls  often  lodge  in  the  orbit,  nasal  fossae,  or  antrum.  Bullets 
passing  through  the  back  of  the  orbits  may  wound  or  divide  one  or  both 
optic  nerves.  Those  injuries  of  the  supraorbital  regions  leading  to 
blindness,  formerly  attributed  to  damage  to  the  supraorbital  nerve,  are 
generally  due  to  a  fissure  traversing  the  optic  foramen  and  destroying 
the  nerve.  Furrowing  or  perforation  of  the  tongue  is  not  uncommon. 
Fragments  of,  or  whole,  teeth  are  sometimes  driven  into  the  tongue ; 
more  rarely  the  ball  itself  lodges.  Although  often  productive  of  such 
swelling  as  to  interfere  with  speech,  deglutition,  or  even  respiration, 
tongue-wounds  are  not  usually  dangerous  unless  the  lingual  arterj'  be 
wounded. 

Treatment. — Ligate  vessels ;  extract  teeth,  pieces  of  bone,  or  a 
ball  imbedded  in  the  tongue ;  remove  neither  attached  bone-fragments 
nor  contused  soft  parts ;  mould  the  hard  parts  into  place ;  maintain  all 
in  ffitu  by  sutures,  antiseptic  compresses,  or  tampons,  or  by  interdental 
splints.  Secure  all  the  asepsis  possible  by  irrigation,  non-poisonous 
mouth-washes,  and  sprays. 

Primary  hemorrhage  demands  ligation  in  the  wound  when  from  a  vessel  of  any 
magnitude ;  if  not,  antiseptic  tamponade,  deep  suture — as  in  the  tongue— or  the 
cautery.  When  the  wounded  vessel  is  not  accessible,  tie  the  main  trunk  or  trunks, 
as  both  Unguals  or  facials,  or  even  one  or  both  external  carotids.  Secondary 
hemorrhage  must  be  treated  on  the  same  lines,  but,  owing  to  the  condition  of  the 
wound,  ligation  must  usually  be  done  at  a  distance.  Dyspncea,  when  serious,  must 
be  treated  by  free  incisions  into  a  swollen  tongue ;  possibly  laryngotomy  might 
become  requisite  where  the  wound  involves  the  Base  of  the  organ.  Later,  plastic 
and  mechanical  surgery  are  often  demanded  to  relieve  the  deformities  resulting 
from  extensive  loss  of  soft  and  hard  parts. 

Neck. — Wounds  in  front  of  the  stemo-mastoid  muscles  must,  when 
deep,  compromise  important  structures,  as  the  trachea,  oesophagus,  great 
vessels,  and  nerves,  with  all  their  primary  and  remote  dangers.  Those 
posterior  to  these  muscles,  although  possibly  involving  the  spine,  are 
usually  only  muscle-wounds. 

Procinosis. — Hemorrhage,  often  late,  and  suppuration,  which  unless 
early  evacuated  will  extend,  directed  by  the  cellular  planes  into  the 
thorax  or  axilla,  are  the  chief  dangers. 

Treatment. — Primary  hemorrhage  (rarely  seen)  must  be  treated  by 
ligati(m  in  the  wound,  if  possible,  when  arterial ;  by  compression  if 
venous,  unless  the  deep  jugular  be  wounded,  w^hen  ligation  should  be 
done.  Too  often  the  vessel  cannot  be  secured  in  the  wound,  when  both 
carotids  should  be  exiK>sed,  and  if  compression  of  the  external  arn^sts 
the  bleeding  it  should  be  tied  ;  if  not,  the  internal  must  be  securiKl. 
Wound  of  the  vertebral  above  the  sixth  cervical  vertebra  can  better  be 
controlled  by  efficient  tanijx)nade.  Wounds  of  more  than  one  vessel 
are  not  unusual,  as  carotid,  jugular,  and  vertebral,  and  with  a  small 
external  wound,  as  by  a  pistol-ball,  such  an  injury  of  the  great  vessels 
has  i)een  found  compatible  with  several  days  of  life,  a  traumatic  aneurism 
or  arterio-venous  aneurism  forming.  If  a  ball  so  lodge  as  to  cause  irri- 
tation or  paralysis  of  nerves  by  )>ressure,  its  removal  will  probably 
ameliorate  or  relieve  the  trouble.  The  larynx  or  trachea  may  be  merely 
contused  by  a  bullet,  causing  j)ain,  dyspnoea,  and  bloody  expectoration, 
with  cough.     If  j)enetrated,  anphyHema  or  the  external  esca{)e  of  air  is 
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supenidded.  When  the  oesophagus  or  pharynx  is  also  opened,  food  is 
apt  to  escape  from  the  wound,  although  this  may  be  due  not  to  an  abnor- 
mal opening  in  the  gullet,  but  to  improper  action  of  the  epiglottis,  so 
common  after  tracheotomy.  Hemorrhage  into  the  trachea,  or,  occurring 
later,  oedema  glottidis,  may  cause  death.  Dangerous  pressure  may  also 
be  exerted  from  without  uix)n  the  trachea  by  blood  or  inflammatory 
exudate.  After  recovery  impairment  of  the  voice  is  apt  to  persist. 
Ligation,  suturing,  tamponaoe,  or  the  actual  cautery  may  become 
requisite  to  arrest  bleeding  if  the  thyroid  body  is  wounded. 

Treatment. — Remove  the  ball  if  lodged,  secure  asepsis  for  the 
wound,  and  employ  early  intubation  or  tracheotomy  if  the  respiration 
is  seriously  interfered  with.  Suture,  or,  if  this  is  impossible,  plugging, 
of  any  oesophageal  or  pharyngeal  wound  is  necessary  to  prevent  infec- 
tion, employing  for  the  same  reason  the  oesophageal  tube  for  feeding. 
Later,  necrosis  of  cartilage  may  occur,  aerial  fistula  may  persist,  or  more 
rarely  stricture  may  form. 

Spinal  Column. — The  ball  or  fragment  of  shell  may  contuse  a  ver- 
tebra, fracture  any  portion  of  it  (usually  a  spinous  process),  wound  the 
meninges  or  cord,  or  be  a  complication  of  cervical,  thoracic,  abdominal, 
or  pelvic  perforation. 

Symptoms. — Shock  is  great.  When  the  cord  is  damaged  there  is 
impairment  or  destruction  of  function  according  to  the  location  and 
extent  of  the  primary  contusion  or  laceration  or  the  secondary  com- 
pression by  blood  and  inflammatory  exudate.  Very  rarely  cerebro- 
spinal fluid  escapes  from  the  wound,  proving  that  at  least  the  membranes 
have  been  opened.  Hemorrfuige  external  to  or  within  the  membranes, 
and  possibly  within  the  substance  of  the  cord,  if  slight  may,  after  tem- 
porary pain  and  paralysis,  end  in  complete  recovery.  Large  effusions 
are  aj)t  to  end  in  infectious  mycliti^i^  the  chief  danger  in  all  spinal  inju- 
ries. Evidences  of  severe  and  lasting  damage  to  the  cord  when  life  is 
spared  are  most  commonly  due  to  bone- fragments,  or,  exceptionally,  to 
ItKlgement  of  the  ball. 

Prognosis. — Where  the  membranes  have  been  o])ened,  much  worse 
perforated,  some  compression  or  laceration  of  the  conl  must  result.  In 
military  surger>'  infective  niyelitis  usually  destroys  life,  but  in  civil  prac- 
tice cases  receive  effective  assistance  so  much  sooner  that  the  prognosis 
is  somewhat  better,  although  from  the  difficulty  of  securing  asepsis 
unless  the  wound  be  below  the  cord  proj>er — /.  e,  involving  only  the 
Cauda  equina — the  ()utl(K)k  for  life  is  most  gloomy. 

Contusiom  of  the  membranes  and  cord,  causing  slight  extra-  or  even  intra- 
dural hemorrhages,  are  recoverable,  but  even  when  the  osseous  lesion  is  apparently 
limited  to  a  spinous  or  transverse  process  "chronic  inflammations  and  scleroses  " 
may  be  expected  to  follow  from  slight  concomitant  lesions  of  the  membranes  or 
cord,  which  will  result  in  neuralgias,  impairment  of  function  of  the  bladder,  a 
limb,  etc.,  but  "  which  may  not  perhaps  be  manifested  for  years." 

Treatmext. — AnepHiH  must  be  striven  for  and  niaintiiined,  separated 
bone-fragments  or  the  ball  extnicted,  drainage  l)e  instituted,  because 
asepsis  is  doubtful,  and  fixation  of  tlie  sj)ine  should  be  effected.  Where 
early  symptoms  of  pressure  on  the  conl  suggest  the  probability  that  the 
ball,  bone-fragments,  or  bl(X)d-clot  is  causing  the  paralysis,  or,  later, 
that  exudate  or  callus  is  destroying  function,  a  more  or  less  formal  lami- 
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iKi:tomv  L»  iniii*?ate*I  in  ca^e:*  not  complicated  by  serious  lesions  else- 

Thorax. — Tht^nunc  wt Hinds  may  be  non~pmdrating  or  penetrating. 
The  laoer  may  b«*  <:«  implicated  by  fractures  of  the  ribs,  sternum,  verte- 
brae, •clavicle,  or  -^^^pula,  and  by  wi>unds  of  the  axillary  and  scapular 
vesrreLs  many  .>f  the?e  last  proving  rapidly  fiital.  Any  apparent  defta*- 
^/*wi  ',/  fiyjfiern  h*tIU  rWjm  a  straight  lint  «  due  to  the  difference  betireen 
fh*'  O'j^ih'oa  frfufn  the  froHnd  ro*  inAieted  and  when  ii  is  examined.  Con- 
msiiHi  ot  the  pleura  i>r  long,  evidenced  by  shock,  temporary  dyspncea, 
ami  pain  daring  respirati4>o«  is  not  uncommon. 

<>fiiur  ti>  the  gn»u  eLfc»cieiCT  of  che  chomx,  blows  from  fragments  of  shell,  or 
contact  with  «penc  caziiioa-«h*3C  mar  prodnce  Ucermtioiis  of  langs,  heart,  or  the 
sreat  TeseLi  with«xic  Any  fracture. "  Marked  shock,  collapse,  and  death,  if  the 
Ltceration:*  are  extendiTe.  tbllow  such  accidents.  Associated  bone-lesions  add  to 
the  zraTitT.  becao^  of  the  greater  ri^k  of  infection.  Mere  penetration  without 
pertbratioQ  L^  now  Terv  rare,  eTen  pistol-balls  conunonly  traversing  the  thorax  to 
lodge,  perhaps,  oatside  in  the  oTerlying  mucles.  If' infection  can  be  avoided, 
unless  some  necessarilT  faul  lesion  has  been  inflicted  bj  the  ball,  recovery  ii>  more 
apt  to  tbllow  a  pertbrating  than  a  penetrating  injnry  with  lodgement  of  the  missile, 
because  no  tbreign  body  is  left  in  the  chest. 

DiAGNrtsLS. — From  the  small  size  of  so  many  modem  missiles,  this 
is  often  liifficult,  neither  protrusion  of  lui^  taking  place  nor  inspiration 
and  expiration  of  air  occurring  throng  the  wound  during  the  corre- 
sponding acts  of  respiration.  Emphysema  may  occur  in  non-penetrating 
wounds  from  air  insinuating  itself  among  the  tissues  during  the  alter- 
nate expansions  and  contractions  of  the  thoracic  wall.  If  a  line  con- 
necting the  wounds  of  entrance  and  exit  would  traverse  a  lung,  such  an 
injury  may  be  confidently  affirmed,  as  modem  balls  do  not  run  for  long 
ilistances  beneath  the  thoracic  soft  parts.  Pain,  restriction  of  the  free- 
dom of  respiration,  haemoptysis  in  varying  amount,  and  cough  accom- 
pany penetrating  and  perforating  wounds  of  the  lungs.  Compression 
of  the  lung  by  accumulation  of  air  or  blood  in  the  pleural  caWty  may  be 
detected  by  the  characteristic  physical  signs.  Shock  and  collapse  are 
usually  greater  that  in  non-penetrating  wounds.  External  hemorrhage, 
when  severe,  comes  from  the  cer>'ical  or  axillary  vessels.  Internal 
bleeding  conies  from  the  intercostals,  internal  mammary,  the  large  pul- 
nioimrj'  vessels,  the  great  vessels,  or  the  heart.  When  from  any  of  the 
threi*  latter  souri^es,  the  hemorrhage  rapidly  proves  fatal.  Bleeding 
from  the  lung-tissue  is  rarely  of  much  moment. 

If  a  ball  lodge — an  unlikely  accident  in  the  future — it  may  remain  harmlessly 
encapsulated  for  years,  may  ulcerate  early  or  late  into  a  bronchus  and  be  couched 
up,  into  the  a?sop*hagus  and  pass  per  amnn,  or  pass  into  the  pleural  cavity.  Even 
bone-fragments  imbedded  in  the  lung  do  not  add  materially  to  the  danger,  provided 
infection  is  prevented. 

I*iUKJN08is. — Asepsis  should  lessen  the  mortality  of  the  past  by 
(liininisliin^  the  frequency  of  empyema,  lung-abscess,  and  mediastinal 
ttl)seosses  which  formerly  caused  the  high  death-rate.  The  not  unconi- 
niouly  associated  wounds  of  the  abdomen  markedly  increase  the  mor- 
tality. Prolonged  intrathoracic  suppurations  may  end  in  recovery, 
but  with  sequelre  akin  to  those  seen  after  the  same  conditions  of  non- 
traumatic origin. 

TuEAT.MEXT. — Ascpsin  and  immobilization  of  the  chest,  with  treatment 
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appropriate  for  any  traumatic  pleurisy  or  pneumonia,  is  all  that  is  requi- 
site for  non-penetrating  wounas — i.  e.  those  involving  only  the  parietes 
— contusions  or  flesh-wounds.  In  penetrating  and  perforating  wounds 
shock  must  be  combated,  and  the  ball  should  only  be  sought  tor  if  felt 
lodged  in  the  chest-wall.  Sterilization  of  the  wound  must  be  effected, 
and  after  any  bleeding  has  been  arrested  by  ligature,  forcipressure,  or 
j>ossibly  tamponade,  the  thorax  must  be  put  at  rest  by  strapping  or  a 
phister-of-Paris  jacket.  Aspiration  may  be  done  for  extensive  hsemo- 
thorax  producing  pressure,  but  this,  as  well  as  empyema,  is  better 
treated  by  excision  of  a  portion  of  a  rib  to  secure  free  drainage  and 
the  removal  of  any  foreign  bodies,  as  a  bullet,  fragments  of  bone,  cloth- 
ing, etc.  Concomitant  fractures  present  the  same  indications  as  when 
occurring  elsewhere.  Pulmonary,  intestinal,  or  omental  hernise  through 
the  lower  intercostal  spaces  must  be  restrained  by  pressure. 

Heart. — Qmtusions,  penetrations  of  the  perieardiunty  penetrations  and 
the  slighter  perforations  of  the  heartrmusde  alone  come  under  treatment. 

Contusions  result  from  nearly  spent  balls  which  retain  enough  momentum  to 
tear  the  pericardium  and  then  bruise  the  heart.  Only  a  '^  tangential  blow "  can 
wound  the  pericardium  alone.  Lodgement  without  penetration,  and  penetration 
of  one  or  more  cavities  with  lodgement  of  a  missile,  will  only  follow  pistol-  or 
small-shot  injuries.    Concomitant  lung-wounds  are  common. 

Prognosis. — Wounds  of  the  base  are  usually  promptly  fatal,  even 
when  caused  by  small  balls,  but  when  resulting  from  the  modern  rifle- 
balls  are  invariably  so  from  shock,  or  shock  and  hemorrhage  combined. 
When  the  base  escapes,  temporary  recovery,  lasting  for  from  days  to 
years,  sometimes  occurs,  bleeding  being  arrested  by  clot  and  contraction 
of  muscular  fibres  until  more  permanent  repair  is  effected.  More  com- 
monly death  ensues  within  a  snort  time  from  the  accumulation  of  blood 
in  the  pericardium  arresting  the  heart's  action,  rather  than  from  actual 
loss  of  blood,  although  this  may  be  profuse.  After  so-called  recovery 
permanent  damage  of  the  organ  remains. 

Diagnosis. — Any  lesion  of  the  heart  produces  the  most  profound 
shock — even  fatal — with  irregular  action  and  modification  of  the  heart- 
sounds — 1*.  €.  bruits.  Increase  in  area  of  the  dulness  on  percussion 
denotes  bleeding  into  the  pericardium.  Pneumo-pericardium  will  cause 
a  reversal  of  this  symptom — diminution  of  dulness. 

Treatment. — Relief  of  shock,  arrest  of  hemorrhage,  asepsis,  re- 
moval of  the  pressure  of  accumulations  of  blood  and  exudate  in  the  peri- 
cardium by  incision  or  aspiration  comprise  all  the  expedients  usually 
available.  Suture  will  hardly  be  feasible,  however  possible  for  an  incised 
wound. 

Abdomen;  Solid  and  Hollow  Viscera. — The  parietes,  especially 
in  civil  life,  may  be  wounded  without  penetration  of  the  cavity, 
although  this  is  exceptional.  Contnsion.H,  usually  produced  by  contact 
\vith  spent  cannon-balls  or  blows  from  fragments  of  shell,  often  moan 
serious  laceration  of  the  viscera  or  rupture  of  the  muscular  parietes, 
possibly  ending  in  gangrene  of  the  abdominal  wall. 

Prognosis. — In  the  absence  of  visceral  lesions  recovery  should  take 
place. 

Treatment. — Contusions  require  aseptic  dressings  for  any  abra- 
sions and  early  evacuation  of  pus  and  sloughs  if  these  form.     Flesh- 
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wounds  of  the  parietes  require  only  that  which  is  appropriate  for  sim- 
ilar wounds  situated  elsewhere.  Laparotomy  is  requisite  when  \daceral 
laceration  exists. 

Peifietrating  and  Perforating  Wounds. — Although  3  to  5  per  cent,  of 
wounds  pursuing  an  antero-|)osterior  direction  are  free  from  visceral 
lesions,  it  is  safer  to  consider  that  such  complications  exist,  es|)ecially 
with  wounds  traversing  the  abdomen  from  side  to  side.  The  probable 
order  of  frequency  of  visceral  injur}'  is — small  intestines ;  large  intes- 
tines; liver;  stomach;  kidney;  spleen;  pancreas.  Usually  muifijjfe 
lesions  exist,  involving  omentum,  mesenterj',  lung — when  the  ball 
enters  through  or  emerges  from  the  thorax— -or  the  large  vessels,  in 
addition  to  strictly  visceral  lesions. 

Prognosis. — This  depends  in  each  case  upon  the  extent  and  nature 
of  the  lesions ;  hence  no  specific  direction  as  to  prognosis  can  be  given. 
The  d^aih-rate  varies  from  24  to  87  per  cent.,  and  results  primarily 
from  shock  and  hemorrhage,  later  from  septic  peritonitis. 

Although  the  dangers  of  hemorrhage  and  sepsis  can  in  the  future  be  measur- 
ably diminished,  yet  the  mortality  will  always  remain  high.  Wounds  of  the 
stomach  and  large  intestine  are  less  lethal  than  those  of  the  small  bowel,  and 
perforation  of  any  hollow  viscus  is  less  dangerous  when  the  organ  is  empty  at  the 
time  of  injury. 

DiAGNOSLS. — Protrusion  of  bowel,  omentum,  spleen,  or  the  escap 
of  bile  or  faeces  render  diagnosis  easy,  but  such  indications  are  rare 
even  with  the  old-fashioned  bullet  of  large  calibre.  In  default  of  these 
signs  exploration  by  incision  of  the  ball-track  or  laparotomy  can  alone 
render  penetration,  much  more  \'isoeral  lesion,  certain.  The  relation 
of  the  wounds  of  entrance  and  exit  in  complete  perforations  usually 
decides  the  question  of  visceral  penetration.  Vomiting  or  the  passag(* 
of  blood  per  anum  or  urefhramy  the  physical  signs  indicating  rapid 
accumulation  of  fluid — i.  e.  blood — in  the  belly,  loss  of  liver-iulness 
from  free  air  in  the  abdominal  cavity,  are,  when  all  are  present,  positive 
signs  of  visceral  lesions.  Bloody  vomify  stools,  or  urine  might  indicate 
mere  contusion,  but  free  i)eritoneal  air  can  only  mean  bowel-wound,  and 
rapid  accumulation  of  intra-alxlominal  fluid,  bleeding  from  omentum, 
mesentery,  great  vessels,  or  from  a  solid  viscus.  The  nydrogen-gas  test 
before  laparotomy,  when  successful,  Nvill  demonstrate  intestinal  wound, 
but  its  failure  does  not  preclude  the  possibility  of  such  an  aci^ident. 

Careful  exploratory  incision,  opening  up  the  wound-track,  or  in  the 
median  line  when  the  wound  is  a  transverse  one,  may  be  necessary,  and 
is  a  safer  diagnostic  procedure  than  exploring  with  the  probe  or  finger. 
The  direction  pursued  by  the  ball,  the  point  of  entrance,  shock,  bloody 
urine,  with  the  ])ossible  external  escape  of  urine  if  the  wound  be  situateil 
in  the  back,  will  usually  indicate  a  kidney-wound. 

Serious  intra-abdominal  lesions,  according  to  Redard,  always  produce  a  depres- 
sion of  temperature  for  from  four  to  many  hours,  and  when  such  subnormal  tem- 
perature is  detected  it  is  strong  presumptive  evidence  of  penetration  with  visceral 
woundinjj.  Peritonitis,  usually  developed  after  the  first  eighteen  hours,  may  show 
only  slight  rise  of,  or  even  depression  of,  temperature,  but  the  pulse  is  usually 
notably  frequent.  In  many  cases,  however,  the  ordinary  complexus  of  symptoms 
indicative  of  peritonitis  are  present. 

Treatment. — This  must  be  either  purely  mediculy  by  opium,  small 
amounts  of  fluid  food,  and  maintenance  of  local  and  general  quiet,  or 
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operative.  The  mortality  with  the  expectant  treatment,  as  given  by 
numerous  observers,  varies  from  59.4  to  65  per  cent.,  the  figures  given 
by  Reclus  being  so  extraordinarily  favorable  as  to  throw  suspicion  upon 
their  accuracy.  The  mortality  after  operation  varies  from  66  per  cent, 
to  78  per  cent.,  but  it  must  be  remembered  that  the  operated  cases  are 
usually  those  worst  injured. 

Early  operationy  arresting  bleeding  and  fecal  extravasation  or  remov- 
ing this  and  draining, ^Ve»  the  best  remit y  success  almost  never  attending 
section  after  development  of  generalized  peritonitis. 

In  military  practice  the  difficulties  of  making  a  proper  laparotomy  may  prove 
insuperable,  but  when  possible  must  be  attempted.  In  civil  practice  where  pen- 
etration is  certain  section  should  be  done,  lest  some  foreign  body,  as  a  piece  of 
cloth,  be  lodged,  although  no  visceral  wounds  exist.  Such  action  is  all  the  more 
imperative  if  fseces,  bile,  or  urine  escape  externally.  Severe  and  rapidly  increas- 
ing collapse  usually  means  internal  hemorrhage,  which  if  not  arrested  by  art  will 
prove  fatal.  As  balls  traversing  the  abdomen  from  side  to  side  on  a  level  with  and 
below  the  umbilicus  almost  invariably  damage  the  small  intestines,  such  wounds 
indicate  exploratory  section.  Although  wounds  resulting  from  22-calibre  balls 
involving  the  empty  stomach,  the  liver,  kidney,  or  colon  are  sometimes  recoverable 
from,  laparotomy  done  by  a  skilled  hand  is  safer  than  conservatism.  When  the 
present  army  bullet  strikes  within  the  '*  zone  of  explosive  action,''  laparotomy  will 
always  be  demanded  when  circumstances  permit.  Hemorrhage  or  urinary  extrav- 
asation alone  demands  operation  for  kidney-wounds  inflicted  from  behind  when  the 
peritoneum  is  intact.  Kidney-bleeding  may  be  treated  by  ligature  or  suture,  as 
practised  by  Tiffany,  with  or  without  previous  resection  of  the  damaged  portion  of 
the  organ,  leaving  nephrectomy  as  a  last  resort. 

Technique. — If  doubt  exists  as  to  penetratian,  determine  this  point 
by  careful  enlargement  of  the  ball-track.  This  may  settle  the  point 
where  the  abdomen  should  be  opened,  but  a  median  incision  is  that 
which  gives  the  best  access  to  the  organs  most  commonly  injured.  After 
having  opened  the  abdomen,  any  bleeding  should  first  be  arrested  by 
ligature,  compressing  the  aorta  as  a  tcmi)orary  measure  while  the  bleed- 
ing vessels  are  being  exiK)sed,  or  sterilized  gauze  packing  may  be  em- 
ployed for  the  same  purpose.  The  hleedimj  usually  comes  from  the 
inesenteric  vessels  or  from  one  of  the  nolid  imcera,  although  the  intra- 
pelvic  vessels,  an  intercostal  or  the  internal  mammary  artery,  may  be 
its  source.  The  small  and  large  intestines  must  next  be  systematically 
examined,  inch  by  inch,  covering  the  protruded  parts  with  towels  or 
}>ads  wrung  out  of  hot  sterilized  salt  solution,  returning  each  loop  as 
soon  as  examined.  Every  opening  must  be  closed  transversely,  as 
detected,  by  fine  silk  Lembert  sutures,  (hntu.sed  spot^ — as  sliown  by 
Park — will  slougli,  and  must  therefore  be  treated  as  if  wounds.  When 
closure  of  st*veral  closely  contiguous  wounds  would  constrict  the  lumen 
of  the  bowel  too  much,  rejection  with  end-to-end  or  lateral  anastomosis 
must  be  done.  Rent^  in  the  omentum  should  be  closed,  bleeding  vessels 
ligated,  and  damaged  omentum  removed  after  tying  oft'  in  sections. 
Wounds  of  the  doviachy  large  intestiney  urinary  bladder,  and  solid  viscera 
or  f/all-bladder  must  next  be  sought  for,  the  thrt^e  first  being  treated  by 
suture,  the  last  by  suture  or  plugging  with  gauze. 

Inflation  with  hydrogen  gas  or  air  may  aid  in  detecting  intestinal  wounds,  but 
is  not  infallible,  faeces  sometimes  plup:ging  the  openings.  Suture  works  best  for 
liver-  or  kidney-wounds,  plugging  with  gauze  and  drainage  for  those  of  the  spleen 
and  pancreas.  Splenectomy  and  nephrectomy  are  only  demanded  for  extensive 
lacerations.     Repeated  flushing  of  the  abdomen  with  hot  sterilized  salt  solution 
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during  and  after  the  manipulations  is  advisable.  Drainage  must  depend  upon  the 
amount  of  peritoneal  fouling  with  fseces,  urine,  etc.,  the  freedom  from  hemorrhage, 
and  the  probability  of  subsequent  extravasations  of  urine  from  a  wounded  kidney 
or  of  bile  from  a  damaged  liver. 

The  afier'treatment  consigts  in  combating  shock^  careful  alimentation, 
and,  later,  the  draining  off  by  the  intestines  of  septic  products  by  saline 

f)urgatives,  differing  in  no  material  way  from  that  adopted  after  other 
aparotomies  involving  intestinal  lesions.  Fecal  fistula  following  wounds 
of  the  colon  is  a  rare  accident,  and  if  spontaneous  healine  does  not  occur 
— a  very  common  result — operative  interference  is  indicated.  HecUtl 
wounds  which  are  not  part  of  other  intra-abdominal  lesions  are  chiefly 
of  moment  from  the  probability  of  widespread  suppuration  and  slough- 
ing from  infection.  If  the  wound  be  below  the  peritoneal  investment, 
it  should  be  treated  by  disinfection  of  the  wound  and  bowel,  quiet  of  the 
latter  induced  by  opium,  and  incisions  for  drainage  if  burrowing  of  pus 
occurs.  Rectal  wounds  opening  into  the  peritoneal  cavity  demand  lapa- 
rotomy and  suture,  or  possibly  tamponade  with  drainage,  if  the  wound 
for  any  reason  cannot  be  sutured. 

Q^nito-urinary  Apparattis. — Bladder-wounds  are  often  complicated 
with  lesions  of  the  pelvis,  pelvic  vessels,  and  rectum.  An  empty  blad- 
der is  seldom  wounded.  Partial  penetration  by  guttering  sometimes 
occurs,  which  usually  soon  becomes  complete  by  ulceration.  When  the 
portion  uncovered  by  peritoneum  is  wounded,  the  consequences  are 
much  less  serious  than  when  the  peritoneum  is  involved. 

Prognosis. — This  depends  upon  the  associated  lesions,  especially 
opening  of  the  peritoneal  cavity. 

Symptoms. — Those  pecular  to  bladder-wounds  are  irritabilitj'  of  the 
organ  and  possibly  the  rectum,  hsematuria,  and  the  escape  of  urine  by 
the  external  wounds — a  rare  occurrence  except  after  wounding  with 
balls  of  the  largest  calibre.  Hcemaiuria  may  also  result  from  wounds 
of  the  urethra,  ureter,  or  from  simple  contusion  of  the  bladder.  Mic- 
turition may  or  may  not  be  possible,  the  latter  symptom  sometimes 
resulting  from  accumulation  of  blood-clot.  Peritonitis  rapidly  super- 
venes if  the  peritoneal  cavity  is  opened,  and  this  may  even  arise  by 
extension  when  the  urine  escapes  into  the  perivesical  cellular  tissues, 
although  this  latter  accident  commonly  only  leads  to  abscess-formation. 

Treatment. — Abdominal  sectiony  suture  of  the  bladder,  and  a  care- 
ful peritoneal  toilet  are  indicated,  with  drainage  if  deemed  requisite. 

If  reasonable  doubt  exists  as  to  whether  the  peritoneum  has  or  has  not  been 
opened,  a  suprapubic  incision  may  be  made,  the  prevesical  space  opened  and  drained 
after  any  vesical  wound  has  been  repaired.  Advantage  must  be  taken  of  the 
laparotomy  or  suprapubic  wound  to  remove  any  ball,  piece  of  bone,  or  clothing 
lodged  in  the  bladder  or  elsewhere.  Latr  cystotomy  may  oe  reauired  to  remove  an 
undetected  ball  or  pieces  of  bone  which  have  primarily  lodged  in  the  bladder  or 
found  their  way  in  by  ulceration.  Quiet,  disinfection,  and  drainage  of  the  wound- 
track,  and  prompt  incisions  to  give  egress  to  urine  or  pus,  are  requisite.  Super- 
ficial wounds  of  the  external  genitals  differ  neither  in  danger  nor  treatment  from 
similar  ones  produced  by  other  traumatisms.  Lodgement  and  even  encapsulation 
of  a  ball  have  occurred.  Marked  laceration  is  the  rule  if  the  corpora  cavernosa  or 
glans  penis  are  perforated :  the  urethra  is  usually  also  opened. 

Procjnosis. — Cicatricial  deformities,  urethral  stricture,  and  fistulie 
are  not  uncommon. 

Treatment. — Bleeding  must  be  arrested  by  ligature,  suture,  or  com- 
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pression  effected  by  firm  bandaging  of  the  organ  after  the  introduction 
into  the  urethra  of  a  metallic  catheter.  Antiseptic  dressings  are  useful 
adjuncts.  Any  urethral  wound  must,  when  possible,  be  sutured,  and 
the  urine  partially  diverted  by  a  retained  catheter  or  completely  by  a 
perineal  opening.  When  the  whole  organ  has  been  shot  away  the 
corpus  spongiosum  must  be  dissected  free  and  a  perineal  meatus  estab- 
lished. Injuries  of  the  testeSy  provided  infection  can  be  obviated,  will 
usually  do  well,  although  atrophy  or  neuralgia  are  common  sequelae.  If 
completely  disorganized,  castration  should  be  done.  Wounds  of  the 
female  genitals  are  exceedingly  rare,  and  often  involve  the  peritoneal 
cavity.  Wounds  of  the  pregnant  uterus  usually  produce  death  by  abor- 
tion, shock,  hemorrhage,  or  infectious  peritonitis.  Fistulce  giving  exit 
to  menstrual  fluid  have  sometimes  followed  recovery  after  ball-wounds. 


CHAPTER  XXIV. 

PROCESSES  OF   REPAIR. 

By  Charles  B.  Nancrede,  M.  D. 


Repair  is  eflTected  by  the  same  processes  in  the  hard  and  the  soft,  the 
vascular  and  the  avascular  tissues,  the  differences  being  temporaiy,  non- 
essential, and  chiefly  dependent  upon  physical  conditions.  Thus,  the 
lime  salts  render  the  bone  so  dense  that  until  they  are  removed  only  a 
limited  accumulation  of  leucocytes  and,  later,  proliferated  tissue-cells, 
can  take  place  at  the  site  of  injury;  yet  from  the  outset  the  soft 
parts  of  the  bone  undergo  the  same  changes,  in  kind,  as  does  the  least 
compact  connective  tissue. 

Two  forms  of  repair  are  usually  described,  but  in  reality  there  is  but 
one,  the  second  variety  being  at  the  outset  only  a  modification  of  the 
first,  caused  by  disturbing  influences :  when  these  cease  to  be  operative 
the  processes  of  repair  tend  to  proceed  as  at  their  inception,  any  varia- 
tions from  the  typical  methods  being  accidental,  not  essential,  parts  of 
the  process.  In  the  nortnal  method  reparative  processes  commence  from 
the  moment  the  physical  disturbance  of  the  part  ceases  and  the  bleeding 
is  checked.  Here  the  minimum  of  reparative  material  is  requisite, 
and  the  wound  is  said  to  heal  by  the  first  intention,  by  simple  adhesian, 
or  by  aseptic  inflammation  (obsolete  expression),  because  it  is  only  possi- 
ble in  the  absence  of  infection.  Where  infection  occurs  the  reparative 
processes  are  interferred  with  and  thwarted,  reverting  eventually  to  those 
seen  in  the  absence  of  suppuration,  but  vast  quantities  of  rejxirative 
materials  are  wasted,  unnecessary  tissue-destruction  results,  and  the  sub- 
sequent changes  in  the  excessively  develoi>ed  germinal  tissue  often  cjiuse 
serious  interference  with  function.  Healing  is  here  said  to  have  tiiken 
place  by  granulation  or  by  the  second  intention^  but  the  end-processes  an* 
the  same  in  botli  forms. 

The  following  are  the  minute  phenomena  observed  in  the  healing  of  an  incised 
wound  by  primary  union,  or  by  the  first  intention,  Hsemostasis  is  effected  by 
thrombi  occluding  the  vessels  usually  up  to  the  first  collateral  branch.  The  blood, 
mingled  with  numerous  leucocytes  escaping  from  the  divided  lymphatics,  provides 
elements  for  the  formation  of  a  coagulum  (largely  fibrinous),  which  extends  for  a 
short  distance  into  the  interstices  of  the  tissues  on  either  side,  mechanicallv  unit- 
ing the  wound.  Later  the  union  becomes  a  vital  one  by  the  formation  of  fibre- 
cells  and  blood-vessels  bridging  the  gap  and  developing  into  scar-tissue.  The 
borders  of  the  wound  soon  become  crowded  with  wanaering  cells,  which  rapidly 
invade  the  fibrinous  clot  and  any  blood-coagulum  filling  up  the  recesses  of  the 
wound.  By  the  close  of  the  third  day  a  mass  of  leucocytes,  separated  bv  a  scanty 
intcrcelluhir  substance  and  scattered  remains  of  the  clot,  has  replaced  t\ie  coagu- 
lum. About  the  sixth  day  large  epithelioid  cells,  resulting  from  proliferation  of 
3f)0 
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the  dxed  connective- tissue  cells  and  endothelial  cells  of  the  small  vessels,  Appe&r. 

These  are  the  formative  celh,  the  Jibrobiast^  thttse  ca|mble  of  conversion  into  con- 
iitH^tive  tissue.  Most  of  the  leUfocyteH  serve  Jis  food  for  I  be  new  tiseue-cellH  oi 
wander  back  Into  the  circulntion  by  way  of  the  lymphaticj^.  lieiuke  believes  that 
the  lymphocytes  which  appear  titter  proliferation  of  the  lixed  etmneetive-tiiSHue 


[Mti,  132. 


^■iX^^, 


Phi^rx^ytosifl  of  m  piece  of  dead  liver  imfiliinted  In  abdomliml  cavity  of  rabbit  for  twenty  four 

buurB  {Tinmnnns). 

cells  has  commenced  arc  of  different  nature  from  thoee  firat  appearing:,  and  are 
capable  of  development  into  tissue,  while  Ribbert  teaches  that  they  aid  in  tissue- 
formation  by  iiroviding  the  lymph-Hjmccs  with  endothelium.  Tha fihrobhu^h^  at 
first  round,  enlarge  and  a.ssume  .sniiidle  or  chib  fihapi^,  or  develop  one  or  more 
processes^  even  becoming  bninebed :  giant  cells  alao  form,  whicb^  with  Mome  of  the 


Fia.  133. 


Wound  of  kidoef ,  fourth  dny ;  leacocytir  fnvjwlon  pf  hlooif  rtnt :  a,  bloM  i  ft,  connt^cltvi^llMVie 
cells;  c,  leueoeylca  rnilmuunt»>, 

fibroblasts,  degenerate,  become  g:ranular,  and  are  abaorl;>ed.  Anastomoses  form 
between  the  cellular  processes,  and  the  cells  Iheniselves  so  incroa-se  in  numbers 
that  in  8»»me  places  they  lie  in  contaet.  The  librons  portion  of  the  forming  seur- 
ti^ue  has  a  twofold  orijjin,  develofOfi|:f  partly  frooi  a  homoj^'eneoUK  intercelhilar 
8ub«Uinec  priKluced  by  the  cells  ami  partly  fro'm  the  protttpliLsm  of  the  cells.  The 
fibrillation  commences  on  one  or  both  t^ides  oi"  the  cells  or  at  one  end,  or,  again,  in 


CfcfttrlzinKWouna-Ji  uvtr.u  uui  itu) :  a,  yuinn^v^vmrHini  n>-u«j  ;6,ttUcr^tl  livi?r-tifryuc'  (TlUmaiimL 


Hti«1e<l  wound  of  liver,  twenty -eighth  clity : 
bl(MKl-t^lKm*nt  in  irlcAtrlx  atfll  iiiifltJiiorLxfl 


a  young  eif-atrix  filiows*  mjnnT<nis  elonprated  rells,  wiiich, 
bivoiniii;^  still  furtlitr  i-oii verted  into  fibres 
diminish  in  j<ize  until  little  hut  fibres  can  b«? 
deter  ted. 

Rendering  t!ie«e  diafigres  possible  is  the 
nutriment  supplied  from  the  newly-tbmied 
vessels  ;  nioref>ver,  sonn?  of  the  tibrotUiste  are 
derivi  fl  from  the  cells  of  the  iutima  of  the 
new  vesKels.  At  the  outlet  the  cells  receive 
itourinliment  from  the  plasma  coming  from 
relatively  distant  ve8i*elB  in  the  surroundinc 
tissuef*  by  way  of  the  plasma-chiinnels.  The 
first  ste[J8  in  new  vei***el-formation  consiiit  in 
nil  acTumnlation  of  granular  protoplasm' 
r»n  the  exterior  of  a  pre-existing  capillarr 
looji  which  gradually  forms  a  solid,  nucleated 
filament.  This  may  be  simple  or  branehe<l. 
and  fuses  with  another  vessel,  with  another 
hnd  from  a  neighboring  capillary  loop;  or, 
agfiin,  the  fi lament  may  arcJi back  and  become 


Fig.  136. 


^^'<uW(^:0-^i^^:- 


Ocatrlzed  deJlect  in  lung-tfasue:  a,  eictttrix  :  b,  \iu\UriiXh>n  %vjth  wun«k'niig  cells  ^TiUmauiii). 
*  By  division  of  the  endothelial  cells  at  tuie  spoL 


Fommtton  «f  new  yessels  by  bud* lint: :  «.  ft ,  f^,  first  stH^res ;  d,  /.  g,  simple  and  bmDcblnif  bu(h : 
ft  tubulaiion  uf  h  bml  iTil]Timiini>i. 

plaatnic  filiiinent  will  join  a  process  of  one  of  the  branched  IbrrriHtive  cells.    These 
solid  protoplasmic  procea^ei*  liquefy  in  their  centres,  a  lumen  forming  contiuuoua 
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with  that  of  tbe  p«r«iil  tresB^L  Sometimes  the  protopbumic  ontptyirtli  is  fras  the 
outset  boliow,  aamttttng  bloody  bat  eren  then  it  tennixutteB  hj  a  filuneetoai  ptv- 
\oBgAiUm,  and  develops  further  after  one  of  the  mcthoik  already  deambed.    At 

first  the  new  capUlaries  hare  luMftOMieoqf 
Fio.  1$9.  wallft.    Later  they  display  nadei,  and  fiaallT 

present  the  ordinary  endothelial  rtiactttie, 
their  walb  becoming  strengthened  by  Appodt- 
tion  of  »onie  of  the  neighboring  lisisiie-eelk 
3Ia»t  of  the  new  Tessels  become  obliterated  bj 
tbe  condensation  (contraction |  of  the  nevly- 
formed  tise^ae,  which  accounts  for  the  chanfe 
of  color  in  the  »c^r  from  red  to  white.  Ad 
aseptic  wound  with  loss  of  substance  duj 
heal  by  *'  organization  of  blood^ot.*^  Tbi^ 
if)  merely  an  extension  of  the  procev  br 
which  tlie  intergticea  of  any  aseptic  wound 
are  obliterated  when  filled  with  bfood-clot 
The  coagulum  serres  as  a  scaffolding,  beiiig 
first  invaded  by  leuoo^tes  and  then  b? 
germinal  celb.  These  latter  subsist  UDon  the 
leucocy  tes»  the  cell-mass  becom€s  Tasciuarised, 
and  the  usual  conversion  into  scar- tissue  takes 

Elace.  The  gradual  remo%'al  of  blood-clot 
y  the  pressure  of  granulations  springing  firoiw 
the  surrounding  tissues^,  which  is  sometime!^ 
spoken  of  as  organization  of  a  clot,  i*  a 
different  process,  the  clot  here  being  a  me- 
chanical obf^tacle  requiring  remov^,  rather 
than  an  aid  to  healing. 

The  so-called  filling  up  of  a  wound  by 
granulations  is  a  mi:$uomer.  The  organiza^ 
tion  of  the  cleeper  layers  of  the  granulations 
int*>  contracting  scar-tiiwue  draws  down  the 
wound-margins  and  lessens  the  superficial 
area.  Microi«e*i|iically,  granulations  omjist 
siijit^rficiaily  of  numerous  multi-  and  mooo- 
iineleated  leucocytes,  •  with  many  delicate 
Ulood- vessels  running  more  or  less  vertically 
bt  the  ^urlace.  l>ee|>er  epitljclioid  celfe 
abound,  and  atill  deeper  spindle-celb  ar- 
ranged in  bundles  can  be  seen,  in  old  wound-i 
having  become  distinctly  fibrous  tissue,  with 
the  bkio<l-ves:^elrt  forming  a  horizontal  net- 
yMUD>t  ^vnrk.  The  cla^^sical  capillary  loops  capjted 
with  cells,  which  are  suid  to  account  for  the 
granular  form  of  the  granulations,  do  not  exist^  parallel  vessels,  ascending  more 
or  less  verticfilly,  as  has  just  been  said,  being  alone  detected, 

Tlic^  fnrep>iii^  .^tiiteriK^iits  include  all  the  esj^ential  facts  CHinoeming 
tlie  MS(*ptie  frmnation  nf  Lrramilatjini:^  l>y  whieli  healing  is  ctliH-ted  in 
every  tissue,  altli()U|i:h  in  eertjiiii  highly  s|wL'eialize<I  ones,  as  s|*inal  nerve>, 
regeneration  of  nerve-tubules  takes  place.  In(l(^ed»  the  enfl'proeeK-^^^ 
are  the  same  even  when  infeetiim  has  ueenrrefl.  Kpithelial  n^jiair, 
eoV(  ring  the  snrfaee-deteet,  results  from  pmlifemtion  o!  the  e|iithelinm 
at  tlie  margins  of  the  wound.  Healing  />//  f/rftun/t(fhn.H  or  l»y  the  xfcottfl 
hi  f  rut  ton  may  pursue  an  aseptic  or  an  infective  eonrse.  The  fiinner 
ix*curs  in  wounds  with  loi?g  of  snbstanee  resulting  from  the  original 
injur}*  or  from  subsequent  se])aniti(>n  of  dead  tissue.  Separation  of 
devitalized  tissue  takes  plaec  witfiout  sup|niration,  the  discharges  are 
serous  or  lyruj>h,  eloudy  Irom  excess  of  leue^wytes  and  yotnig  tissne-i'ells 
(not  pus),  and  healing  occurs  with  the  inininiuni  waste  of  materialj  tliij- 
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chaiw,  and  formation  of  contractile  scar-tissue :  the  minute  processes 
are  the  same  which  will  be  mentioned  as  those  terminating  the  healing 
of  a  suppurating  wound.  When  infection  of  a  wound  occurs  any 
mechanical  bond  of  union  is  broken  down ;  the  scaffolding  afforded  by 
the  uniting  coagulum,  by  which  the  formative  cells  bridge  the  gap,  is 
destroyed ;  many  of  the  newly-formed  cells  perish,  peptonizing  ferments 
dissolving  the  intercellular  cement  and  separating  the  cells  from  their 
source  of  nutriment,  while  other  toxic  bacterial  products  directly  attack 
the  vitality  of  the  cells.  The  infiltrated  surfaces  of  the  wound  are  also 
destroyed  to  a  varying  extent  by  the  same  agencies,  and  a  proliferation 
of  cells  far  in  excess  of  the  needs  for  repair  takes  place,  many  of  these 
being  lost  in  the  discharges,  many  not  receiving  enough  pabulum  to 
develop  properly ;  but  far  too  many  survive  to  form  dense  cicatricial 
tissue.  Where  sloughing  occurs  the  fragments  of  dead  tissue  provoke  a 
lively  proliferation  of  the  cells  of  the  neighboring  living  tissues,  so  that 
finally  the  dead  and  living  parts  are  only  held  together  by  a  mass  of 
cells.  These  are  soon  disassociated  by  death  of  some  and  solution  of 
the  intercellular  cement  by  bacterial  products,  when  the  sloughs  sep- 
arate, leaving  usually  far  more  granulation-tissue  and  consequent  con- 
tracting scar  than  is  produced  by  mere  prolongation  of  suppuration 
without  sloughing.  The  end-processes  of  this  suppurative  granulating 
process  are  uie  same  as  those  already  studied  unaer  aseptic  union  by 
the  first  intention.  The  same  conversion  of  cells  into  fibres,  the  same 
method  of  vascularization,  an  identical  but  greater  condensation  (con- 
traction) of  the  deeper  layers  of  the  healing  granulating  surface,  reducing 
its  superficial  area,  occur.    (  Vide  Plate  XI.) 

Epidermization  is  effected  by  proliferation  of  the  epithelium  of  the 
wound-margins,  the  remains  of  the  Malpighian  layer  of  the  skin  or  the 
sebaceous  and  sweat-glands  when  the  skin  has  escaped  total  destruction. 
In  healing  by  either  variety  of  second  intention  only  a  comparatively 
limited  formation  of  new  epithelium  is  requisite,  because,  as  just  seen, 
the  defect  to  be  covered  is  very  materially  lessened  by  contraction  of 
the  granulation-tissue.  The  last  small  area  of  granulations — and  this 
is  true  of  the  end  of  any  methcxi  of  hexiling — may  become  covered  by  a 
dried  crust  of  exudate,  l^eneath  which  the  epithelial  cells  form  :  when 
healing  is  completed  the  crust  drops  off.  This  is  healinr/  hif  scahbinr/ 
or  tnuler  a  scab,  and  is  a  desirable  method  to  attempt  under  appro- 
priate circumstances.  Two  aseptic  granulating  surfaces,  if  maintained 
in  contact,  will  often  fuse  together,  healing  then  being  said  to  occur 
by  tlie  third  intention  or  xeconflarj/  adhesion.  Upon  this  fact  depends 
tlie  success  of  many  cases  of  sccondarif  suturing.  The  vitality  of 
ski u-ff rafts  (not  epidermic)  of  a  severed  nose  or  a  finger-tip  is  main- 
tained, according  to  Thiersch  and  Tillmanns,  by  direct  communications 
fornieil  between  the  vessels  of  the  granulations  and  those  of  the  ^nxh 
i)V  severed  jiart  through  the  medium  of  the  intercellular  plasma-chan- 
nels. Later,  all  the  phenomena  described  as  ])ertaining  to  union  by  first 
intention  (primary  adhesion)  occur.  The  transplanted  part  is  jKissive 
until  after  the  thinl  day,  when  it  coninionces  to  l)econie  vascularized. 
Despite  the  two  or  more  days'  interruption  of  direct  bhxMl-supply,  only 
the  epidermal  layer,  a  portion  of  the  i*ete  Malpigliii,  and  most  of  the 
vessels  jx^rish,  the  latter  by  atrophy  and  hyaline  degeneration.    In  from 
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three  to  four  days  the  epithelial  cells  of  the  sebaceous  and  glandular 
follicles  proliferate  and  jxjnetrate  the  mass  of  newly-formed  cells,  and 
in  two  weeks,  according  to  Garr^,  the  conversion  of  granulations  into 
connective  tissue  is  completed. 

A  few  words  as  to  rei>air  in  non-vascular  tissues,  as  cornea  and  car- 
tilage. In  the  former  its  anastomosing  intercellular  plasma-channels 
readily  admit  wandering  cells  coming  from  the  vessels  of  the  related 
vascular  structures  (sclera  and  conjunctiva),  and  later  proliferation  of 
the  fixed  cells  and  vascularization  occur.  The  same  remarks  hold  good 
for  cjirtilage,  except  that  the  scar  is  alleged  to  remain  fibrous  for  a  long 
time  if  aseptic  healing  has  occurred,  while  "  if  a  severe  inflammator}- 
reaction  takes  place  the  cicatrix  will  rapidly  become  hyaline,  like  normal 
hyaline  cartilage." 

Regeneration  of  Tissues. — In  only  a  few  tissues  does  rei>air  pro- 
ceed beyond  the  formation  of  scar-tissue.  Where  regeneration  is  pos- 
sible its  jwrfection  will  be  in  proportion  to  the  apposition  effected  and 
the  asepsis  st^cured.  Surface  epithelium  and  all  connective-tissue  stnio- 
tures,  as  fasciee,  bone,  or  tendons,  can  be  completelv  regenerated. 

Epidermis. — This,  including  the  epithelium  of  the  intestinal  tract, 
is  completely  re-formed,  the  new  cells  being  descendants  of  pre-existing 
epithelial  cells  found  at  the  margin  of  the  wound,  or,  after  jwrtial 
destruction  of  the  skin,  originating  by  division  of  the  epithelium  of 
various  cutaneous  glandular  structures  whose  extremities  lie  in  the 
deeper  portions  of  the  skin  or  actually  in  the  cellular  tissue  beneath. 

Skin. — Regeneration  of  the  fibrous  jwrtion  is  complete,  although  the 
arrangement  of  the  bundles  is  more  irregular,  and  it  is  long  before  elas- 
tic tissue  is  developed  in  the  scar,  but  the  hair,  sebaceous  and  sweat-fol- 
licles, with  the  true  rete  Malpighii,  are  not  re-formed.  Lymphatics  are 
also  absent,  and  an  old  scar  is  so  much  less  vascular  than  nonnal  skin, 
from  obliteration  of  most  of  its  vessels,  that  it  is  liable  to  break  down 
from  slight  causes. 

PascisB,  Tendinous  Sheaths,  and  Tendons. — Repair  in  these  tissues 
amounts  praoticiilly  to  regeneration.  After  division  of  a  tendon  the 
proximal  end  retracts,  and  the  method  of  repair  varies  somewhat 
according  to  the  presence  or  absence  of  blood-clot.  In  the  rabbit,  when 
but  little  blood  is  effused  emigration  of  leucocytes  occurs,  followed  in 
from  two  to  three  days  by  rapid  proliferation  of  the  cells  of  the  sheath. 
Many  of  the  cells  of  the  tendon-stumps  rapidly  degenerate,  but  about 
the  fourth  or  fifth  day  some  take  part  in  the  formation  of  the  granula- 
tion-tissue. The  exudate  extends  some  distiince  above  and  below  the 
extremities  of  the  softened,  succulent,  and  newly- vascularized  tendon. 

According  to  Warren,  when  the  sheath  is  filled  with  blood  the  clot  is  removed 
by  ingrowths  of  vascular  granulation-tissue  springing  from  the  sheath  without 

f)rimary  infiltration  with  leucocytes;  other  observers  deny  this.  The  grayish  cel- 
ular  mass  becomes  i)inker  from  vascularization  (fifth  day,  Paget;  tenth  to  four- 
teenth day,  Warren),  the  new  vessels  in  the  granulations  communicatine:  with  those 
of  the  tendon-ends.  By  the  fifth  day  a  spindle-shaped  bond  of  union  nils  the  eap. 
In  the  absence  of  any  lilood-clot  the  sheath  collapses  and  adheres  to  the  tendon- 
stumps,  regeneration  taking  place  by  proliferation  of  the  cells  of  the  tendon- 
sheath  and  of  the  cut  tendon.  The  new  tissue  gradually  approximates  that  of 
normal  tendon  until  microscopically  no  difference  can  be  observed.  The  sheath 
is  slightly  adherent  at  the  point  of  section. 
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MuBoles. — Muficnfar  drfrefK  are  only  re]iniivfl  by  j^cdr-tUHiif  forming 
from  tlie  counivtivx'  tissue  and  endnthelial  elements.  Near  the  cieiitrix 
or  alter  slight  injuries  anil  eontusi<ins  regeneration  is  observed  to  a  limited 
extent — aeenrding  to  one  view,  commeneing  by  enlai-gemeut  and  prolif- 
eraticm  of  the  nHiseiilar  nuelei,  resulting  in  tlie  ff»nnation  of  hii^e  inono- 
and  poly  nuelea  ted  eel  Is,  rK'eiipyiiig  the  jilaee  of  the  destroyed  fibres. 
These  tlevelop  into  >[midle-<*ells  lying  side  by  side,  wliieh  so(jn  lieemne 
longifii(!inally  tibrillated  and  slunv  eominentang  tnuisverse  striatioii  dur- 
ing tht^  third  week.  Aeeor<ling  to  another  view,  gramdation-tissue  tirst 
forms  among  and  around  the  necrosed  mu,-if:le-f ragmen ts.  The  ends  of 
the  damaged  musele-eells  l^reak  up  into  spiiidle-sha|)eri  fragments  whieli 
nndergo  fatty  degeneration  jireliminarv  to  al>sorptioiu  The  nnelei  of 
the  living  musele-eells  prol iterate^  forming  bundles  oi'  museular  cells 
near  the  injari'd  area  which  totally  disappiar  by  the  third  week.  Tlie 
ilisiip|»earing  filire  Is  replaced  i>ya  Imndlc  of  longitudinally  striatet!  fibres 
and  spindle-cells  fornuHl  by  splitting  up  of  the  musele-fibrt^s  and  pnJif- 
enition  of  the  ntu-lei.  Growth  of  muscle-tilires  into  the  grannlatinn- 
tjssue  and  distuvpearing  mass  of  mnscular  debris  eonnuenees  ahcait  tlie 
sixth  day  by  small,  ninltinnt^h'ated  jH'otophismic  fibres  springing  from 
tlie  stumps  of  non-degenenacd  fibres  nr  from  those  bjj^gitudinally  split. 
Tliese  ontgrowths  may  l>e  Infurcate,  with  clnb-sliajH'd  or  fusif(»rm  extivm- 
ities  which  contain  in\my  nuclei.  Longitudinal  striation  occm's  early, 
followed  at  the  elnsc  i>f  the  seeond  week  by  transverse  striation.  The 
new  niuseidar  filaments  interlace,  latend  budding  being  n(»t  nn«'umnn*n. 
The  fibres  graditally  inerease  in  bulk  an<l   Lieeome  striated  transverselv, 
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but  many  fail  ti»  develop  and  soon  ilisa|ipear  by  fatty  (k'geneniticm,  those 
which  remain  interlacing  with  otiiers  from  the  opposite  si*h^  of  the  pip 
until   the  coiuieetive- tissue  sear  in  very  slight  wounds  may  (Hsapiicar. 
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Much  of  the  irit<?r!a€ing  dispot^ition  (if  tlie  fil>re8  in  ^radiiaily  repUicedl 
by  II  normal  errangenient,  but  8onie  irrt^giilanty  alwayn  rc^main.s. 

Blood-vessels, — Vascular  rejKiir  ilejKMids  ii]w*n  the  fontmtion  and' 
stxtiilled  orf/ffiiizidion  of  fhroitM — L  *\  the  formation  of  ra^eulnt  c/r«- 
ft'ir('.s.     Injury  to  or  destruction  of  the  endothelium  and  jmrtial  or  com- 
plete  arrest  of  the  bl*KRl-eurrent  are  re«|uisite. 

The  exact  rule  played  i>v  l)ltMxl-|"iiitjiiiJi  nnd  wliite  celU  need  not  here  occupj  J 
y»,  except  that  a  vascular  tbroaiba:*  diflers  material  h^  tmm  a  mere  aias*  of  clotted  I 
blood,  being  often  entirely  wbiteJ  Onvv  ^ttirted,  ualei*H  only  a  portion  of  the  cir-1 
eumfereaee  of  tbe  ve-9i*el  i*  injured,  tbe  tlironibu;*  usually  extends  in  time  to  the  I 
next  collateral  branch  above  and  below,  A  mere  rent  or  small  wound  may  hAvei] 
limited  ihroaibus  form,  filling  the  gap,  which  may  orgauizet  leaving  only  a  thicken*^ 
ing:  this  is  quite  common  in  veiiiH,  but  may  also  occur  in  arteries  of  any  calibre. 

Onee  formed,  the  thronihus  may  orrfmiize^  may  vdlnfii^  or  niav  ftoftaLl 
The  minute  processes  are  iis  tulhms  :  The  vasenlar  wall  first  and  the' 
thrombus  next  l>eeome  infiltrated  with  h^ucotytes,  whieh  seem  to  j>ene- 
tmte  the  hitler  by  many  routes,  thus  luvaking  it  up  into  isolated  masses. 
The  enduthelium  jirol ite rates  wheiT  injured,  and  thethrtjmbns  gradually 
becomes   rcjilaeed   hy   formative  cells   thence  derived,  which    penetrate 
nhnig  the  tracks  prejKired  hy  the  i>revions  invnsitni  of  leucocytes.     Vas- 
cularizatii>n  au<l  suhsetjueut  development  of  the  germinal  tissue  is  effected,, 
all   tracer  of  the  thrumbus  being  removed.     The  organization  \vi\\  be 
shmer  when  the  thrombus  dms  nut  entirely  iKrclude  tbe  vessel,  bt^eause 
the  formative  cells  can  only  enter  tbn^ngh  those  portions  in  contact  %\ith 
the  vesscl-walb    One  or  more  of  the  new  vessels  may  jxu'sist  or  €*nlarge, 
restoring  in  a  measure  the  continuity  of  the  vascidar  bmien,  but  usually 
the  oetdudcd  segment  of  vessel  shrinks  into  a  fibrous  eorch^ 

A  small  wound  of  an  arter>'  may  be  repaired  by  blood-clot  occluding  the  open- 
ing, hemorrhage  being  prevented  bv  tense  Hurronnding  ti»«ue».  Here  the  thrombus 
extendi  through  the  gap  in  the  wall  and  in  the  interior  of  the  vessel  around  lli 
woundf  but  does  not  entirely  ocrlude  the  lumen.  Granulatioa-tissue  grows  into 
and  replaces  the  portion  of  throaibua  occupying  the  vascuhir  wound — aconnective- 
tifisue  sear  tbrming.  Intrayascular  pressure  causes  gradual  yielding  of  this  tacar, 
an  aneurism  forming,  or  perhaps  the  cicatrix  suddenly  ruptures,  giving  rise  to  a 
arterial  Inematoma.  Repair  after  ligature  of  a  vessel  is  essentially  the  same— -vis, 
fornsatioa  of  protective  thronibtis,  infiltratkm  of  vesaebwall  and  thrombus  with 
leucoeytes,  proliferation  of  intimal  and  eon nective-t issue  celb,  substitution  of  the 
clot  by  these  forniative  cells,  vajHeulari nation  of  this  germinal  tissue,  and  conver- 
sion i>f  tile  segment  of  vessel  into  a  fibrous  cord«  Warren  insists  that  at  the  site 
of  ligature  the  vessel  becomes  converted  into  granulation -tisj^ue,  the  ve^^el-ends 
separate,  ex|mnd,  and  the  granulations  freely  penetrate  the  thnmibiis,  earrying  in 
new  vpi<sels.  Between  the  irregular  masses  of  granulatioaa  spaces  are  left  whieli 
after  abstirption  of  the  elot  form  blood -spaci's,  opening  on  one  side  into  the  hniien 
of  the  ve-vsel,  on  tbe  other  communicating  with  the  capillaries  of  the  granulation- 
tis.8ue.  As  the  clot  and  excess  of  exudate  are  absorbctJ  a  perfect  cicatrix  is  formed, 
lined  by  intima,  c*mtaining  unstriped  muscle,  and  externally  composed  of  connec- 
tive tissue.  The  persistenee  of  a  small  central  vi'sstd  eonmiiiui  eating  with  the  la  men 
above  and  the  *' capillaries  surrounding  the  arterial  stump"  is  also  de^^cribed  hs 
common.  While  Warren*s  observations  stand  alone  with  regard  to  the  foruuitioa 
of  a  muscular  scar,  they  are  worthy  of  further  investigation  a.s  explaining — if  con- 
firmed— why  aneurismal  dilatation  so  rarely  reaults  from  tbe  scar  of  a  ligation  m 
continuity. 

^  This  does  not,  of  course,  preclude  aecreliouB  of  genuine  clot,  either  ante*  or 
mortem. 

^  Kokitunsky's  sinus-degeneration  and  other  rare  Becondary  changes  mtist  be  studied 
eUewhere. 
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Nerves, — Under  favorablt!  ciii-umstancefi  repair  m  here  eomplelo,' 
Tilt*  iille^ed  iniino'Jiate  union  of  norvej?  with  rc\<tomtion  of  their  eon- 
ducting  pnver,  witli  no  degeneration  of  the  peripheral  end  oeeurrin^, 
appears  to  have  been  establishetl  eliiiieiilly,  hut  exj>eriment«  n|>on  ani- 
nmls  negative  thin  view,  while  anai^tomoses  between  nerves,  mippiemrntai 
or  rtvnrion^  at^n-Hibihtiiy  and  (biierenees  in  the  diHtrihiition  of  a  given 
nerve  proliably  explain  the  Hio-ealled  prima fif  mnon.'^  Degeneration  of 
the  whole  of  the  distal  with  a  jwviiion  of  the  proximal  end  iy  the  rule, 
repair  taking  plaee  chieHy  by  growth  downwaitl  of  embryonic  fibres, 
originating  from  pre-existing  lihrils  ^  these  jwnetrate  the  granulation- 
tissue  liy  whieii  the  phvsieal  union  of  the  trunk  is  etieeted.  Aeeording 
^0  Howell  and  Huh(U''s  exjieriuients  np<iu  the  dog,  in  four  days  after 
flBCtlou  the  myeline  sheath  becoines  segnientetl  and  tlie  axis-cylinder  is 
fragmented  in  the  jH^ripheral  portion  of  the  nerve.  By  the  seventh  day 
active  nuclear  proliferation  liaH  begun  in  the  nenrilemnia,  with  migration 
of  the  new  cells,  several  often  iK^cnpying  one  internodal  s|Mtee.  J>nring 
the  next  week  tlie  segmenteil  myeline  and  fragmented  axis-eylinder 
disiip{)ears  by  absorption,  eonijilete  removal  being  etfeeted  iu  fourteen 
davHi.  Next  the  nuclei  acquire  an  investment  of  protfiplasm,  wliieh 
increases  until  a  single  ©olid  protoplaHmie  fibre  with  ind>edded  nuelei 
occupies  the  old  sheath.  **  When  union  is  made  with  the  central  end 
this  IS  the  rnle,  but  if  this  does  not  take  place,  one  or  more  fibres  juay 
arise  within  an  old  sheath  by  longitudinal  cleiivage.'*  These  amyelinic 
^tmbryonie  fhrrj-t  later  acquire  a  myeline  sheath,  the  old  slieath  probably 
^TCConiing  {>artof  the  endoneural  connective  tissue*  Keturu  of  function 
in  the  dog  commences  about  the  twenty-first  day  and  is  complete  in 
eighty  *lays. 

From  these  experiaient^  it  alno  appears  that  nerve-impulses  can  be  enn- 
veye<l  in  the  embryontc-Jibre  st&ge  wiieti  they  are  united  with  normal  fibres  of  the 
central  end  Xote  carefully  that  the  best  reaulU  followed  imniediale  suture 
(Howell  and  Haher),  even  nn  hour'a  delay  producing  a  recognizable  difFerence.  It 
i@  probable,  both  from  experiment  and  clinical  ol»Hervation,  that  when  immediate 
suture  is  done,  although  complete  degeneration  of  the  peripheral  end  apparently 
occurs,  yet  regeneration  is  more  rapid.  Aseptic  heiilinpc  i«  more  apt  to  be  fuHoweii 
by  a  perfect  reMilt^  the  formation  of  much  granulation-tiHiiue  nn  a  sequeiice  of 
suppuration  presenting  unfavorable  couditionw  for  penetration  by  the  newly-fcjrmed 
nerve-fibre**.  The  greater  the  extent  of  the  dbtal  portion,  the  longer  will  be  the 
time  requisite  for  cure.  The  t^ame  is  true  a^  to  the  time  and  perfection  of  result 
if  a  ©egment  of  nenre-trunk  is  de**troyed.  Where  suture  m  not  done  regeneration 
IS  arrested  at  the  *' embryonic '*  stage,  and  a  bulbous  enlargement  i?i  apt  to  form 
composed  chiefly  of  fibrou.s  tissue:  this  is  niont  likely  to  involve  the  proximal  end. 
The  preceding  statements,  although  differing  somewdiat  from  previoui^  teachings, 
probably  correctly  represent  the  present  state  of  our  knowledge  upon  this  imiMirtant 
subject,  mwiern  methods  of  research  having  invalidated  some  of  the  earlier 
observations, 

Bone.^ — The  uniou  mux  lie  immafiati'  or  by  sevomf  hifcntiort — /,  e,  by 
granidation,  the  bond  lieing  usnally  i^enuiue  o&*seouH  tLsKue.  Examining 
a  fracture  of  a  lonfr  bone,  efuisitlenible  bhaMi  will  be  found  effused  from 
the  njptnrecl  medullary  and  Haversian  vessels  as  well  as  from  tliose  of 

*  The  peripheral  end  nf  one  nerve  (f^'iiBori-motor)  has  been  yi3ite<l  wiili  the  cemral 

rof  another,  with  restoration  of  function. 
'  When  these  rare  ca»e8  are  opposed  by  the  vast  bidk  of  dinical  and  experimental 
results,  demonstrating  the  apparent  inipossibitity  of  thifn   inethotl  of  iininn^  alleged  caBcs 
of  **  immediate  union  "  are  to  be  viewer!  with  grave  doubt  ii»  to  the  accuracy  of  the 
ervatioos. 
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the  periostenm  :uul   t^jntiguous  j^oft   parts  which  have  l^een  lacerated* 

Even  in  the  rare  event  of  the  }>prio8teuni  not  having  h<?en  toro,  it  is 
mure  or  less  .stripjRHl  i>t!'  thf  liroken  exti*cmiities.  The  injiinHl  tijisne^, 
infiltnited  with  lihRKl,iire  sfM)ii  iiiviuled  by  leuefxytes  and  exnded  hlcxKl- 
pltisimi,  iind^  fibrinous  rrwieruhition  ut^eurring^,  tlie  extretnities  of  lht» 
broken  bone  lie  indtedded  in  a  dense,  ill-defined  mass  of  firm  celbdar 
exudate  involving  |ieriosttnini,  eonneetive  tissue,  and  possibly  i»nvironiug 
musele.  The  hiotKl  entirely  tlisappears  by  al>sor|>tion  in  from  fonrteeu 
to  twenty-one  days,  when  tlie  firmer  rellnlar  t  xudate  (eallus)  is  scH»n  t« 
be  a  dense  tissue,  most  abundant  in  and  beneatli  the  ]K*riostcum  and 
extending  between  the  ends  of  the  fmginents :  in  some  jiart.s  the  eallu3 
is  eartila^inons.  In  from  seven  to  fonrteeu  days  longer  the  sf»ft  eallns 
ossififs,  furnViug  a  spindle-sliaperl  tVrrule  of  piUYins  Ixtue  (jtrovided  the 
fragments  have  not  heeu  mncli  displaerd).  Meanwhile  sinular  ehauges 
have  also  been  taking  \Ai\.ve  in  the  niednllarv  tir^su(^s— viz.  the  ld<H»*l-ehit 
has  been  with  the  ueigldKU'ing  soft  jitirts  of  the  meilulla  infiltrated  with 
!ene(xrytes,  tlie  blood  is  next  al>sfirl>ed,  the  fat  disiippears  a**  the  eounec- 
tive  and  endothelial  eells  proliferate,  and  granulation-tissue  forms  fnnn 
both  bone-fiugnients,  whieli  soon  i'uses  and  develo))S  into  porous  Ixaie 
IdiM'ki ug  the  nnHlnllarv  eaual.  Mueh  later  the  c*ornieetive  and  vasiadar 
tissues  oeeu|iying  the  Haversian  eanals  in  the  eom|«iet  bony  tissue  eon- 
tignous  to  the  fnieture  prolifenite,  the  lime  silts  gradually  disiipjiear, 
and  the  granuhitiou-tissue  thus  foi^nied  is  eon  verted  into  hone,  definitely 
uniting  tlie  fragments.  When  nuion  has  heeu  finally  t*ompleted  the 
excess  of  external  and  internal  eallns  is  ahsorbexl,  the  niednllan'  eiinal 
is  restore4l,  a ud  \n  time  the  site  of  the  frat^ture  may  be  hani  tu  deteet  if 
the  redu<'tiou  has  been  |)c^Heet.  When  overlajjpiiig  oecnirs,  the  open 
ends  of  the  nieilullarv  (*aual  beeome  elosed  otl'  by  l>one,  and  its  lumen 
is  usually  only  imperfectly  restored  by  gradual  c^ouversiou  of  the  over- 
lapping and  fnse(i  (jortions  of  eortieat  hone  into  eaueellons  l)one. 

The  following  are  tlie  niiuute  changes  f>l)siM*veil  during  the  healing 
of  b(me.  There  is  first  uifilfrafhiit  fiff  Ifuroci/fcs  td'  tin*  effused  blo(Kl, 
huTrated  periostc^um,  mnsc!es»  et(*.  The  (rfis  of  the  soft  iKirl-^  «if  the 
bone,  esj)c*cially  those  of  the  deeper  (osteogenetie)  layer  of  tlie  |)eriostenni 
some  little  distanee  from  the  fraeture,  begin  to  praiifrnifr^  lunin^rouis 
angular  au<l  stellate  cells  (osteoblasts)  ajvpearing,  which  originate  fn>ni 
the  tleep  [periosteal  cells,  Sooner  or  later  similar  changes  take  place  \n 
all  the  osseous  s<if\  parts— ^  t\  the  periosteum,  bone-cells,  minJullary 
tissue,  and  contents  of  the  Haversian  canals^  which  are  ull  contijtnfjtui 


Where  the  earthy  salts  and  matrix  of  dense  btme  oppose  a  temporary  physical 
obwtrurtioi)  to  cell -proliferation,  which  can  only  be  gmdually  removed,  the  soft- 
piirt  chaa^es,  occur  more  t^lowly.  The  oew  eells  (oi^teoblaatj*)^  probably  formed  by 
divUion  of  the  fixed  coonertive  tisHtie  and  endotbelial  cells  of  tlie  bony  soft  parti* 
,'is  well  an  from  tln^  deeper  perif>Hteal  cells,  He  Beparatt^i  by  a  finely  striated  inter- 
eellular  Kubstantc,  each  surrounded  by  a  balo  Komewhal  like  that  seen  around 
cartiliii^e'Ceiltf,  the  more  hig^hly  ditfercntiated  portions  forming  interlacing  trabec- 
ube :  this  if*  **  o^toonl  tissue/^  Direct  ossification  may  now  take  place,  the  celU 
prowing  i*muller  and  some  becoming  branched,  occupying  spaces  in  tlie  calc4ireous 
matrix — i.  t-.  they  are  now  iMmc-c<>rt»u>iclcs,  The  lime  salts*  commence  t/)  be 
deposited  at  numerous  f*oints  in  from  ten  to  ftuirteen  days,  trabecular  of  true  bone 
developing,  while  blood-vessels  of  new  fornuition  spring  from  those  occupying 
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neighboring  Haversian  canals  to  raroifv  between  the  bone-plates :  the  new  vessels 
run  at  right  angles  to  those  of  the  old  Done. 

Ossification  usually  starts  in  the  angles  formed  between  the  separated 
periosteum  and  bone,  and  extending  thence,  the  two  buttresses  meet  and 
fuse  at  the  middle  of  the  spindle-shaped  mass  of  provisional  call\is.  Bone 
calluit^  as  the  tissue  is  now  termed,  is  formed  of  a  network  of  trabeculse, 
the  interstices  of  which  are  occupied  by  masses  of  young  cells  which 
have  not  yet  ossified  :  the  peripheral  layer  of  these  masses,  however,  are 
steadily  being  converted,  layer  by  layer,  into  bone.  Most  of  the  hyaline 
cartilage  sometimes  found  in  callus  disappears  before  the  advancing 
ingrowths  containing  osteoblasts,  but  some  is  directly  converted  into 
bone  by  deposition  of  lime  salts  in  tlie  matrix,  a  portion  of  the  cells 
remaining  as  bone-cells. 

Similar  changas  oc<5ur  in  the  medullary  canal,  the  osteoid  tissue  com- 
mencing at  the  periphery  of  the  canal  and  spreading  thence  concentri- 
cally until  its  occlusion  is  effected.  Hyaline  cartilage  is  rarely  seen  in 
this  internal  callm.  Finally,  the  Haversian  canals  of  the  compact  tissue 
of  the  ends  of  the  fragments  become  choked  with  a  round-celled  infil- 
trate ;  the  lime  salts  are  dissolved  and  removed  with  the  ground  sub- 
stance, large  cancellous-like  spaces  thus  resulting  filled  with  young 
osteogenetic  cells.  The  germinal  tissue  thus  formed  on  the  ends  of  the 
fragments  with  the  contiguous  portions  of  the  cellular  exudate  compos- 
ing the  internal  and  external  callus  fuse,  and  union  of  the  cortical  bone 
takes  place  by  ossification  of  this  definitive  eallus} 

Healing  of  bone  by  the  second  intention — i.  e.  by  granxdation — takes 
place  in  open  fractures  where  either  loss  of  bone  or  death  of  bone 
occurs.  In  the  first  place,  the  periosteum  having  usually  been  destroyed 
over  the  osseous  defect,  the  cells  of  all  the  soft  tissues  of  the  neighbor- 
ing bone  proliferate,  forming  the  granulation-tissue,  which,  as  the  super- 
ficial parts  close  over  and  cicatrize,  becomes  converted  into  bone  by  one 
or  more  of  the  methods  described.  When  necrosis  occurs,  at  the  border- 
line between  the  dead  and  living  pirts  lively  proliferation  of  the  cells 
of  the  |)eriosteum,  medulla,  and  Haversian  canals  produces  a  mass  of 
germinal  tissue,  some  of  the  cells  (osteoclasts)  causing  absor])tion  of  the 
bone-substance  until  the  continuity  of  the  dead  and  living  bone  is 
interrupted  by  a  layer  of  cells.  In  suppurating  wounds  the  bacterial 
peptonizing  ferments  effect  the  solution  of  the  intercellular  cement,  thus 
detaching  the  dead  fragment,  but  in  aseptic  wounds  a  similar  result 
follows  from  a  more  gradual  loss  of  vitality,  disintegration,  and  solution 
of  cells  and  cement.  When  the  dead  bone  is  n^moved  the  granulations 
go  on  to  cicatrization — /.  e,  ossification. 

*  As  the  callus  passes  through  a  sta^  resembling  the  formation  of  fibrous  tissue,  and 
as  the  cartilage  is  often  fibro-cartilage,  it  would  seem  tliat  so-called  y»6rou«  union  is  a  mere 
arrest  of  tmion  at  a  certain  stage  of  the  process.  If  the  disturbing  causes  can  be  removed 
in  time,  Nature  may — as  we  know  she  often  does — Uike  up  the  j)rocess  where  it  was  left 
otf  and  complete  bony  union.  This  explains  the  Ijenefits  accruing  from  rubbing  of  frag- 
ment**  together,  subcutaneous  drilling,  and  blistering  over  the  fracture  in  cases  of  delayed 
union. 


CHAPTER  XXV. 
TREATMENT  OF  WOUNDS:  ANTISEPSIS  AND  ASEPSIS. 
By  Charles  B.  Nancrede,  M.  D. 

In  this  last  decade  of  the  nineteenth  century  it  would  seem  needless 
to  do  more  than  state  the  fact  that  modem  surgery  only  became  a  possi- 
bility since  Listerism — i.e.  the  principles  of  wound-treatment  first 
enunciated  by  Lister — has  become  the  rule  in  practice. 

Although  the  injection  of  a  number  of  irritant  germ-free  substances 
may  initiate  the  formation  of  a  puruloid  fluid,  this  fact  really  has  no 
bearing  upon  wound-treatment,  since  we  are  never  confronted  with  such 
conditions  clinically,  and  the  resultant  fluid  is  innocuous  when  injected 
into  another  animal.  Again,  the  injection  of  culture-media  or  pus,  in 
which  the  germs  have  been  destroyed,  merely  produces  the  condition 
resulting  from  the  action  of  living  germs — viz.  the  presence  of  toxines 
and  ptomaines,  which  are  the  active  agents  in  the  production  of  pus. 

In  practice,  then,  all  pus  and  interference  with  normal  wound-pro- 
cesses result  from  the  presence  of  pathogenic  organisms,  for  all  germs 
are  not  harmful.  To  eflect  their  exclusion  or  destruction  it  is  requisite 
to  understand  the  sources  whence  derived  and  the  conditions  favoring 
their  development.  They  are  present  in  the  air,  in  water,  in  diist,  ana 
in  the  nolly  and  of  course  in  paUiogenic  wound-discharges. 

Surgically,  those  in  the  air  will,  if  currents  are  prevented,  gravitate  and  leave 
it  completely  or  relatively  free;*  hence  the  necessity  of  avoiding  draughts  when 
operating  or  dressing  wounds,  long  skirts  worn  b^  nurses,  and  sweeping,  dusting, 
or  moving  hangings  and  furniture  shortly  previous  to  operations  or  dressings. 
Air  in  motion  is  never  actually  germ-free,'  except  above  the  snow-line  on  moun- 
tains, in  the  midst  of  extensive  forests  where  much  atmospheric  moisture  is 
present,  and  in  mid-ocean,  but  under  ordinary  circumstances  the  number  is  too 
small  to  consider  in  a  properly-kept  operating-room,  ward,  or  dwelling-house  if 
draughts  are  avoided.  Water,  including  rain-water,  always  contains  germs,  except 
sea-water  some  distance  from  inhabited  coasts. 

The  soil  and  ordinary  house-dust  is  a  fruitful  source.  It  is  hardly  necessar>' 
to  say  that  the  dust  of  hospital  wards  or  private  houses  where  suppurating  cases 
have  been  treated  teem  witn  organisms;  hence  the  advantages  of  such  methods  of 
construction  and  material  as  will  least  favor  the  lodgement  of  dust,  which  entangles 
and  j)recipitatc8  the  germs.  All  exposed  objects,  then,  may  afford  lodgement  for 
germs,  as  instruments  and  dressings.  Finally,  the  mrgeon^Sy  attendants,  and  patient's 
integument,  or,  in  the  case  of  the  latter,  certain  mucous  cavities  or  canah*  are  the 
chief  source  of  pyogenic  organisms.  The  foregoing  embraces  the  really  essential 
facts  to  be  remembered  in  practice.     Foul  odors  from  sewers  and  privies  contain 

'  The  author  has  more  than  once  exposed  a  Petri  dish  containing  a  culture-medium 
for  one  hour  and  u  half  in  his  operating-room,  and  been  unable  to  detect  a  single  colony 
after  weeks  in  the  incubator. 

■''(iernis  found  in  the  air  of  ordinary  dwellings  are  usually  non-pathogenic  moulds  and 
fungi. 

*  The  expired  air  is  free. 
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liirif  any  organisms,  being  damp,  but  the  dried  jnnterial  from  these  BOurces  may 
be  carrieii  by  current**  nf  air  and  will  ]^mvv  most  hariiiruL 

Borne  germs  cannot  live  or  ileveltJi*  wlien  oxygen  if<  present,  others  require  the 
pre3»enee  of  air,  but  all  viirieliet*  must  have  n  proper  temperature,  mnisture,  and 
pabuUini.  Theoretieally,  pathogenic  organinms  HhouUl  be  be?*t  destroyed  by  tlie 
wilhdriivvjil  of  one  of  the^se  e*?ontials»  l»ut  muis^ture  is  the  only  requi?tite  that  we  ean 
nearly  aU^^olutely  cnntrol,  althouiijh  the  amaunt  of  pabulum  ean  be  marke<ily 
minimized. 

While  it  is  true  that  if  a  wouot]  is  germ-fi*ee  imturo's  re(wrative 
processes  will  pursue  an  uniuterrujittAl  eminse,  it  is  also  true  tliat  germs 
may  be  present  and  yet  uo  liann  ensue.  The  liealthy  hhirMl  and  tissues 
<lestruy  or  remcjve  geruis,  so  that  uiilrss  they  ai*e  pn\seut  in  hirge  luuu- 
hers  or  tlu^  vitality  nf  the  tissues  be  lowered^  no  disturbauee  results  and 
the  germs  promptly  disiip[>ear.  The  moi*e  vaseular  tissues  seem  to  jMJssess 
the  highest  degrt^e  of  immunity,  as  seen  in  wounds  of  the  faee.  The 
abniHK-e  or  soarrity  of  i>id)ulum  pnxluces  similar  results,  as  shown  by 
Grawitz*^  experiments,  where  the  iutrmlnetion  of  steriliiied  fluid  indu- 
cing a  serous  exudation  <let*^rmint^d  a  |x^ritynitis  after  inoeulati+in  with 
pyogenic  organisms,  pabulum  lieing  present,  beeaiise^  tlie  peritnueum 
could  not  remove  rHjiidly  enough  that  whitdi  the  germs  fed  iipon  and 
multiplied  iu.  In  the  absence  of  the  serous  exudate  relatively  large 
quantities  of  pyogenic  organisms  could  be  intnKiueed  with  imjviinity. 
Agjiin,  slight  traumatisms  at  the  peritoneum  by  lowering  the  vitality  4>f 
the  tissues  at  sueb  jmints  emtbled  the  germs  to  gain  a  foothold,  multiply, 
and   initiate  a  sprtniding  perlt<»uitis. 

These  facts  teach  a  twoftdd  lesson:  (1)  that  fluids  that  serve  as  germ- 
fiHul  slmuld  not  be  allowed  to  actnunutate  in  Wf»unds,  and  (2)  that  all 
u I uie<'ess4iry  damage  to  the  tissues  must  be  avoided,  because  it  diminishes 
their  germ-inhibitory  and  destructive  p(>wer. 

To  enable  germs  Uy  prnduce  tlieir  effects  they  must  be  either  pn\^eut 
in  overwhelming  numbers,  rjr,  more  eommiMily,  tlie  resistance  of  the 
tissues  l)eing  lovveri'd,  a  moderate  luuiiber  multiply  into  a  ho<t.  This 
explains  the  fact  tliat  an  injury  inflicted  u\mn  a   person   in  health   may 

[irmluee  little  effect,  but  let  the  resisting  powers  of  the  tissues  be  lowered 
>y  previous  cli<4^as**  at  the  point  of  injury,  or  let  the  vitality  of  all  the 
bofly-cells  be  linven  d  by  a  serious  dis+^ase,  as  glycosuria,^  and  extensive 
suppuration  will  id*tcn  result  fnmi  a  trivial  hurt.  The  geuend  In  lief 
that  atinosphene  irifluence-i — cidd,  heat,  moisture,  etc. — can  of  ihcm* 
.selves  interfere  with  the  healing  of  wounds  is  untenable,  as  is  tlie  alleged 
influence  «jf  individual  predisjMtsitiou  to  suppunition,  or  that  eaiH-er, 
tubercle,  or  syphilis  eaus4:'s  i'uilure  in  primary  union.  While  it  may  l>e 
true  that  ctmgestions,  or  local  or  geneml  de]jr4'ssiou  of  vitality  induced 
bv  such  eonditions,  may  render  cflectivc  tlie  im]>lantation  of  a  few  germs 
which  under  (>tlier  eiiTumstanccs  would  be  disposed  of  l>y  the  tissues,  {7' 
yenasarv  (ibsofitteii/ exvfufM^  primarily  or  seeondarily,  wounds  will  pur- 
sue a  similar  course  wiietber  the  weather  Ix^  hot  or  cold,  dry  or  dani|> — 
whetJier  the  patient  be  sy jduliti*-  or  tubeivular  or  absolutely  free  from 
any  taint.  Of  eoursn:'  it  is  not  contend<  d  that  the  healing  ju'ocesses  will 
occupy  the  same  time  in  all  indiviiiuals,  Imt  that  no  hiffrntj^tiov  to  these 
processes  w^ill  occur  if  germs  be  ext  luded.     (  I7r/r^  also  Chapter  III.) 

^  ttmpe-sngiir  apparently  favors  (he  devclupinent  of  pyogenic  organisms.  See  Mtdia^ 
chirurg.  Soc,  7Wi/w.,  vola.  Ixxv.  uml  IxxvL 
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ASEPTIC  SURGERY. 

Two  courses  are  open  to  the  surgeon  when  operating  or  in  the  treat- 
ment of  accidental  wounds.  He  may  remove,  inhibit  the  growth  of,  or 
destroy  all  germs  upon  his  own  hands,  those  of  his  assistants,  his  instni- 
ments,  sponges,  the  part  to  be  operated  upon,  and  in  the  dressings, 
nothing  but  that  which  is  aseptic — i.  e.  germ-free — coming  into  contact 
with  wounded  surfaces.  With  proper  precautions  this  germ-free  condi- 
tion persists,  healing  occurring  with  the  minimum  of  disturbance.  To 
this  method  the  term  aseptic  is  applied,  the  ideal  o%dcome  of  Listeria 
work. 

Owing  to  the  impossibility  of  certainly  excluding  all  germs  or  gemis 
in  harmful  numbers,  as  in  certain  operations  within  the  mouth,  rectum, 
or  in  accidental  wounds,  measures  must  be  adopted  calculated  to  inliibit 
the  growth  of,  or  destroy  when  possible,  all  micro-organisms  which 
have  gained  access  to  the  wound,  and  to  further  prevent  tlieir  subi^o- 
quent  multiplication  in  the  dressings,  whence  secondary  infection  of  the 
wound  might  result.  Wound-treatment  conducted  according  to  these 
j)rinciples  is  termed  antiseptic  and  is  the  original  plan  advocated  by 
Lister.  As  many  of  the  measures  employed  in  this  latter  method  are 
requisite  preliminaries  rendering  possible  aseptic  operating,  they  must 
be  considered. 

Too  much  stress  has  been  laid  by  some  upon  laboratory  experiments  and  those 
upon  the  lower  animals.  It  is  indeed  true  that,  lacking  tne  knowledge  thu^ 
gained,  our  present  successes  would  be  impossible  or  rest  upon  an  insecure  basit*. 
yet  these  essential  differences  must  never  oe  lost  sight  of— viz.  that  in  dealing  with 
cultures  of  pathogenic  micro-organisms  thermic  or  chemical  agents  are  aferded 
the  freest  possible  access  to  the  germs,  whereas  clinically  much  of  their  potency  is 
lost  by  precipitation,  dilution,  or  the  mechanical  impossibility  of  proper  contact. 
The  susceptioility  to  infection  with  pathogenic  germs  varies  much  among  the  dif- 
ferent species  of  lower  animals  and  in  them  and  man,  so  that,  while  laboratorj- 
experiments  suggest  and  warrant  clinical  experiments  on  man,  they  are  not  con- 
clusive and  sometimes  prove  disappointing. 

Disinfection,  or  Sterilization  (Germ-destruction),  and  Disinfectingr 
or  Sterilizing  Agents  [Go^m-destroying  or  Inhibiting  Agents), — Koch 
and  his  followers  have  demonstrated  beyond  cavil  that  heat,  and  heat 
ahne,  is  universally  germicidal,  but  while  this  is  a  fact,  certain  inherent 
difficulties  confront  us  in  practice.  Much  difference  in  results  follows 
the  method  of  employing  heat.  Thus  contact  with  boiling  water  for 
one  to  five  seconds  will  destroy  the  adult  forms  of  any  pathogenic  micro- 
organisms, and  the  spores  even  of  anthrax  in  two  minutes.  Steam  may 
be  used  suj)erheatcd — i.e.  under  pressure — or  simple  "  live,"  actively 
generated,  and  freely-escaping  steam.  In  this  latter  form  it  will  destroy 
anthrax -spores  in  from  ten  to  fifteen  minutes.  It  must  be  remembered 
that  sj)()rcs  are  vastly  more  resistant  than  adult  micro-organisms,  and 
that  all  varieties  of  pathogenic  micro-org*anisms  succumb  with  ease  as 
compared  to  the  anthrax  l)acillus.  A  too  common  mistake  is  made  in 
forgetting  that  while  a  limited  ])eri(Hl  only  is  required  for  the  action  of 
any  efficient  degree  of  heat,  it  must  be  that  degree  of  heat  applied  directlif 
to  each  Rpore  or  adult  germ.  Hence  even  boiling  water  requires  longer^ 
time  to  be  germicidal,  than  in  laboratory  experiments,  when  employed 
for  bulky,  tightly-folded,  or  wrapped  dressings,  or  when,  as  is  often^ 
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true,  germs  are  included  in  masses  of  coagulated  pus,  blood,  or  mechan- 
ical filth.  This  fact  is  of  still  more  importance  when  steam  is  employed. 
All  dressing  matetnah  and  instruments  must  be,  as  far  as  possible, 
mechanically  cleansed  and  then  so  arranged  that  the  steam  readily  gains 
access  to  all  parts,  especially  the  interior  of  dressings. 

It  is  folly  to  put  tightly-folded,  cold  towels  into  a  steam  sterilizer  for  the  mini- 
mum time  employed  in  the  laboratory  to  destroy  pyogenic  organisms,  and  then 
expect  a.septic  results.  Hot  air  is  the  least  eflBcient  method  of  employing  he^t, 
because  of  the  higher  temperature  and  longer  period  of  exposure  requisite  and  its 
feeble  power  of  penetration.  Anthrax-spores,  none  of  which  survive  after  two 
minutes'  contact  with  boiling  water  or  fifteen  minutes*  exposure  to  "  live"  steam, 
require  three  hours'  dry  heat  at  140°  C.  to  produce  the  same  effect,  and  much 
longer  exposure  when  occupying  the  interior  of  dressings,  folded  clothing,  etc. 

Confusion  of  the  essential  differences  between  the  germ-inhibiting 
action  of  chemical  substances  and  between  their  action  in  the  presence 
of  living  tissues  and  the  wound-fluids  is  answerable  for  much  of  the 
])ast  and  some  of  the  present  theoretical  and  practical  disbelief  in  a^psis 
and  antisepsis.  Nearly  every  agent  we  employ  in  the  strength  in  which 
it  actually  reaches  the  germ  is  not  germicidal,  but  does  usually  prevent 
the  growth  of  micro-organisms  to  any  harmful  extent.  Let  the  most 
thorough  mechanical  cleansing  and  chemical  disinfection  of  the  skin  be 
employed,  such  as  will  presently  be  described,  yet  in  most  instances  the 
chemical  precipitation  of  the  alleged  germicide,  say  mercuric  chloride, 
will  demonstrate  by  culture-experiments  that  germs  in  harmful  num- 
bers are  present,  although  incapable  under  ordinary  circumstances  of 
producing  evil.  It  is  not  denied  that  when  concentrated  some  of  the 
chemicals  ordinarily  employed  will  destroy  either  at  once  or  in  a  short 
time  adult  germs  or  even  the  resistent  anthrax-spores,  but  in  the 
strength  jx)ssible  safely  to  employ  in  a  wound  they  inhibit  only  ;  hence 
the  great  importance  of  their  mechanical  removal  and  exclusion  and 
conservation  of  tissue-resistance,  because  under  certain  circumstances 
chemical  inhibition  may  fail. 

Space  will  not  be  occupied  with  the  daily  lengthening  list  of  substances  which, 
in  the  laboratory,  have  proved  to  be  germ-inhibitors  or  gennicides,  but  only  such 
will  be  mentioned  as  have  proved  most  reliable  clinically,  can  be  resorted  to  in  any 
emergency,  or  are  peculiarly  applicable  to  meet  exceptional  indications:* 

Marked  Inhibition.  Complete  Inhibition. 

Mercuric  chloride 1:1.600,000  1:300,000 

Oil  of  mustard 1  :  333,000  1  :  33,000 

Thymol      •    •  1  :  86,000 

Oil  of  turpentine      1 :  75,000 

l(xline 1:5,000  1:1000 

Salicylic  acid 1  :  3,300  1  :  1500 

Eucalyptol 1:2,500  1:1251 

Borax 1  :  2,000  1  :  700 

Potas.  permang 1 :  1400 

Boracic  acid 1:1250  1:800 

Carbolic  acid 1 :  1250  1  :  850 

Quinine      1  :  830  1  :625 

Alcohol 1  :  100  1  :  12.5 

Discrimination  must  be  exercised  in  applying  these  facts  demonstrated  by 
Koch  as  true  of  anthrax- spores.     No  albumen  or  chemical  substances  interfered 

*  The  reader  is  referred  for  details  to  Gerster's  work  on  Aseptic  muf  Antiseptic  Surpery, 
and  to  the  same  surgeon's  article  in  Dennif^a  SyMevi  of  Surgery.  The  author  would  here 
acknowledge  his  indebtedness  to  Dr.  (lerster  for  much  valuable  information. 
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with  the  action  of  the  agents.  They  were  in  absolute  and  prolonged  contact  with 
the  organisms  in  a  wav  impossible  to  imitate  clinically.  The  equality,  or  rather 
slight  superiority,  of  boracic  over  carbolic  acid  alone  shows  how  rigidly  experi- 
ment must  be  checked  by  clinical  observation.  Oily  materials  preventing  contact 
with  organisms  or  albumen  forming  inert  albumenates  are  the  cmief  foes  of  chemi- 
cal germicides.  In  practice  a  proper  choice  of  agents  or  a  combination  with  other 
substances  will  often  obviate  these  obj'ections.  Only  such  agents  or  procedures  are 
commendable  which  are  efficacious  within  a  limited  period,  and  which  in  them- 
selves do  not  damage  the  tissues — t.  e,  reduce  the  tissue-resistance. 

The  last  means  of  sterilization  to  be  considered,  altbough  of  the 
most  importance  so  far  as  the  surgeon's  and  assistant's  hands  and  the 
field  of  operation  are  concerned,  is  the  mechanical  removal  of  extraneow 
dirty  accumulated  epithelium  and  germs,  and  the  superficial  epidermic  lay- 
ers in  which  at  least  one  pyogenic  micro-organism  has  its  normal  hab- 
itat.* By  the  same  means  much  of  the  oily  matter  abounding  in  the 
skin  is  removed,  but  when  extra  precautions  are  requisite  certain  sub- 
stances especially  adapted  for  the  removal  of  fatty  materials  should  also 
be  employed. 

Mbchanical  Sterilization. 

The  preparation  of  the  surgeon's,  assistant's,  and  nurse's  hands  will 
first  be  described.  Sterilized  water  as  hot  as  can  be  borne  should  be 
employed.  This  must,  of  course,  be  never  cooled  by  the  addition  of 
any  but  cold  sterilized  water.  In  hospital  practice  this  water  is  always 
to  be  removed  from  the  vessel  in  which  it  is  sterilized  by  heat  at  the  time 
when  about  to  be  used.  In  private  practice,  after  thorough  boiling,  the 
water,  previously  filtered  when  necessary,  may  be  placed  in  sterilized 
vessels  protected  from  atmospheric  dust — i.  e.  that  containing  germs — 
by  a  sterilized  towel.  Special  care  must  be  exercised  that  the  cup  or 
dipiier  used  to  transfer  the  water  from  the  vessel — oftentimes  a  wash- 
boiler  or  large  tin  dish — is  always  replaced  in  the  boiling  water  to  main- 
tain its  asepsis.  The  nail-brush,  best  made  of  vegetable  fibre,  must  be 
always  carefully  rinsed  after  use  and  be  sterilized  by  heat  for  each  ope- 
ration.^ The  heat  employed  may  be  live  steam  for  fifteen  to  twenty 
minutes  or  boiling  in  water  for  five  minutes.  Although  it  is  alleged 
that  all  soaps  made  by  heat  are  sterile — indeed,  that  potash  soap  is  an 
active  germ-inhibitor  in  the  pro^wrtion  of  1  :  5000 — yet  it  is  the  part  of 
prudence  to  combine  with  the  soft  soap  5  per  cent,  hydronapthol  or 
thymol  to  ensure  that  the  soap  itself  is  free  from  germs.  After  thor- 
oughly rubbing  in  the  hands  and  anns  and  under  the  nails  abundance 
of  soaj),  the  nail-brush  and  hot  water  must  be  vigorously  used,  esjx^ci- 
ally  beneath  and  around  the  nails,  for  from  two  to  five  minutes.  Next 
earefnlly  clean  the  nails  and  around  them  with  a  nail-cleaner.  Removal 
of  all  grease  can  now  be  effected  by  ether  or  by  immersion  in  alcohol, 
or  best  by  alcohol  containing  5  ]>er  cent,  of  dilute  acetic  acid,  which 
should  be  rinsed  off  thoroughly  with  sterilized  water,  removing  the  last 
traces  of  soap.  Finally,  the  hands  should  be  immersed — not  men»ly 
(li[)[KMl — in  a  1  :  2000  mercuric  solution,  for  not  less  than  three — prefera- 
bly five — minutes.  Instead  of  corrosive-sublimate  solution,  ordinary 
mustard  Hour  mixed  in  the  hands  into  a  thin  jiaste  with  sterilized  %vater^ 

'  Staphylococcus  epidermidis  albus  (Welch). 

^  And  he  placed  in  a  carbolic  acid  solution  until  needed,  as  any  soap  left  on  the  brusK 
would  interfere  with  the  action  <>f  a  bichloride  solution. 
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usetl  with  ^^eiulo  friction  for  two  or  thi*oe  mimitt^s  and  thon  removed 
wnth  sterilized  water,  will  prove  a  most  srieeessf'ul  geroiirride  (Piirk). 

The  eflieacy  of  the  niercnrie  Inith  may  he  iiiereaF^HJ  hy  scrubliiiig  the 
hands  aiitl  ariiijf.  with  the  .sterili^tnl  brush,  previinisly  freed  from  every  tmee 
of  ritttip.  Thl!>  solution  ijs  to  sup[»lement  the  meeliiniieal  eleati^io^,  which, 
it  i--^  agtiin  urj^ed,  must  be  that  relied  iiporij  and  to  inhibit  the  ^nnvth  of 
any  germs  not  removed  and  thone  ncjrnially  rt^sident  in  the  epidermis. 
Wen'  the  fatal  blunder  not  s<»  enmnion,  it  would  be  sii|K*rfluous  to  men- 
tion tliat  after  tlie  tinid  elfunsiiig  de,serihed  the  haud^  must  nut  be  wiptnl 
on  an  ordinary  towel,  aud  should  t^aieh  nothini^  but  the  disinfeeted 
instruments,  towels^  or  tield  of  ^^jK^nition,  ShoukI  eirenmstanees  arise 
necessitating  tlie  use  of  a  towel,  a  recently  sterilized  one  or  one  w  rung 
out  of  an  antiseptic  si>lution  must  be  employed.  Aeeidental  t^ontaet 
with  unsterilt/.ecl  ul>jeets,  as  clothing,  the  hair,^  or  bciml  of  an  assistant, 
demands,  if  slight,  washing  in  a  germieidal  solution  and  rinsing  this 
ot!*  with  sterilized  water.  Fouling  of  tbe  finger  witli  bneeid  or  iiasid 
mucus,  faeces,  or  pns  necessitates  a  rejM:^tition  of  one  or  all  of  the 
<>rigimd  prm^edures :  mustanl  flnur  is  esi)eeially  to  be  commended, 
promptly  sterilizing  and  removing  the  odor  of  fcBces  better  than  any* 
thing  the  author  is  ae<juainted  with* 

Sterilization  of  the  Field  of  Operation. — ^The  same  prinei]>les  are 
a]>plieai)Ie  and  almnst  itientieally  the  same  measures  aiv  to  Vjc  employciL 
\Vhen  the  (wtient's  couditi(m  ju'ruiits,  a  geuend  warm  bath  ."-hcudd  be 
taken,  after  which  recently  [auudried  clothing  shouhl  be  dornuHh  Care- 
fal  shaving  should  preeeih^  all  ojn^mtions.  N**xt  shouhl  follow  prohinged 
but  gentle  scrubbing  with  uail-brush,  hot  water,  and  soft  soaji,  4*special 
attention  being  paid  to  such  jxnrts  as  the  axilla,  pulies,  and  und>ilieus. 
All  grease  left  nuist  \w  nMUdved  by  free  bathing  and  rubijing  with  alcn- 
fro!  and  acetic  acid.  Finally,  a  raivful  scrubi)ing  with  1  :  2000  mereurii'- 
chloriile  solution — or  mnstaixl  tlnur  used  as  already  indicated — slundd  be 
done,  and  the  parts  coveretl  with  a  dressing  wet  w'ith  the  same  solution 
or  one  of  2Jt  per  cent,  carbolic  acid,  the  latter  being  esjK^cially  ap]>licable 
where  mucfi  oily  matter  is  to  be  met  with,  as  the  scalp  or  axilla.  This 
ilressing  should  nuly  l>e  removed  after  auiesthesia  lias  been  induced,  wlren 
the  jiart.^  should  be  again  eh  ansed  with  a  germicida!  sc^Iutirni,  which  then 
can  be  removed  by  free  ablutions  with  sterilized  watir. 

Certain  additional  precautioiiH  ^Imiild  bo  tak:i:'ii  for  bruifi-Dperations  or  tliosp 
about  the  teet,  hands,  or  iuvolving  opi'ning  of  non-suppurating  joints*.  In  thti 
fanner  the  siteri ligation  juat  dcncribed  mij^ht  faib  t>ecau!*e  oily  material  nornuii  to 
the  scailp  miffht  prevent  the  germicidal  srdution  provini?  effective  ;  and  in  the  latter, 
because  of  the  acrumulation  of  thickened  epidermis  harhoriafiC  the  germn,  securing 
them  ajjaitist  either  meehanieal  rpuu*val  or  eliemieal  df>^truetion.  Tht'  ^timplest 
itrUuvant  after  shaving,  alrohol,  etc,  is  to  apfdy,  for  a  iew  hours,  a  tliin  layer  of 
ioh  ^oap  on  absorbent  cotton  as  a  poultice,  which  nuiHit  preterjibly  ho  removed  l>y 
free  irrigation  with  weak  carbolized  or  sterilized  water,  after  which  the  y>ermanent 
auti^pttc  dres>sin2:  can  he  applied  until  the  unie  ftjr  i^peration.  Ortain  modifica- 
tions become  recjursite  xvheri  dealing  with  i*uch  cavities  n^  the  mouth,  vjijiina.  rec- 
tum, or  where  o[>erAtive  inierfcrem^e  may  poHsibly  open  into  theiiL  All  of  these, 
with  the  (M>HHible  exception  of  the  bladder,  teem  with  or^^anisms.  and  in  none  of 
them  can  strong  chemii'al  germicides  be  eraployed.  Careful  attcntitm  to  the  eon- 
tUtion  of  the  teeth,  removal  of  all  salivary  calcului^i,  extraction  or  tilling  of  carious 

*  DurtnsT  operations  about  the  bend  and  face  the  liair  nmnt  be  covered  with  an  atHTplic 
or  anti^ptie  towel  carefully  K*cured  in  pltiee. 
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teeth,  mouth-washes  and  sprays  containing  thymol,  boric,  or  salicylic  acids — one 
of  the  best  being  Listerine — with  such  treatment  of  any  nasopharyngeal  catarrh 
as  circumstances  will  admit  of,  is  the  most  desirable  preparation  for  operations  for 
cleft-palate,  temporary  or  permanent  resection  of  the  jaws,  ablation  of  the  tongue, 
nasopharyngeal  tumors,  etc.    The  after- use  of  iodoform  packing  is  also  efficacious. 

Vagina — Mechanical  cleansing  is  here  our  mainstay.  Abundance  of 
soft  soap  on  a  vaginal  mop  made  of  sterilized  cotton  or  gauze  or  a  long 
soft  jeweller's  brush  *  should  be  employed  to  scrub  the  vagina,  free  irri- 
gation with  sterilized  water  being  employed  while  doing  this.  " 

Follow  this  by  douching  with  a  2.5  per  cent,  solution  of  carbolic  acid  or  a 
1 :  2000,  or  even  1 :  1000,  mercuric  solution,  provided  all  the  chemical  be  removed 
by  free  flushing  with  sterilized  water  and  care  to  be  taken  to  empty  the  vagina 
by  firm  pressure  on  the  posterior  commissure:  permanganate  of  potassium  or 
Thiersch's  solution  may  be  substituted.  When  vaginal  hysterectomy  is  contem- 
plated, these  procedures  had  best  be  adopted  some  hours  before  operation  and 
repeated  upon  the  operating  table.  Dilatation  of  the  cervical  canal,  curettage 
with  the  irrigating  curette,  disinfection  by  iodine,  zinc-chloride  solution,  or  the 
cautery,  should  also  precede  in  most  instances  such  operations.  Curetting  followed 
by  milder  but  efficient  disinfection  must  be  employee  before  trachelorrhaphy. 

Intestines  and  Rectum. — ^Thorough  purgation  and  liquid  diet  must  bo 
employed,  the  former  being  sometimes  properly  secured  in  tight  rectal 
stnctures  by  a  previous  inguinal  colotomy.  Free  and  repeated  lavage 
of  the  colon  wdth  sterilized  water  in  the  "  knee-elbow ''  position  is  indi- 
cated shortly  before  operation. 

After  anaesthesia,  when  dealing  with  the  rectum,  a  good-sized  sponge  secured 
by  a  strong  thread  should  be  passed  well  up  the  rectum,  the  field  or  operation  be 
freely  swabbed  and  flushed  with  Thiersch's  solution.  It  may  even  be  cautiously 
curetted  and  touched  by  the  therm o-cautery  in  certain  cases  of  ulcerating  neo- 
plasms. Possibly  the  internal  exhibition  of  salol  or  thymol  might  aid  in  securing 
asepsis.  Subsequent  packing  with  iodoform  gauze  will  aid  in  maintaining  the 
asepsis.  Temporary  proximal  and  distal  ligation  or  clamping  of  the  intestine?, 
walling  off  the  healthy  peritoneum  by  iodoform -gauze  packing,  stripping  away  by 
the  fingers  the  intestinal  contents  before  applying  the  clamps,  mopping  rapidly  up 
all  remaining  fluid  after  incising  the  gut  with  pledgets  of  aseptic  gauze,  usually 
secure  asepsis  during  intestinal  operations.  When  the  loop  or  loops  or  gut  involved 
in  the  procedure  can  be  placed  entirely  outside  the  belly,  as  is  often  the  case,  com- 
plete isolation  from  the  general  peritoneal  cavity  can  be  eflTectually  secured  by 
gauze  packing  and  removal  of  the  bowel-contents  by  flushing  with  sterilized  salt 
solution.  When  healthy  peritoneum  is  incised  during  operations  for  appendicitis 
or  pus-tubes — i.  e.  when  the  opening  is  outside  the  adhesions '--careful  packine 
with  iodoform  gauze  should  precede  opening  the  pus-focus,  all  infected  material 
should  be  removed  as  completely  as  possible,  and,  the  soiled  gauze  having  been 
cautiously  removed,  a  clean  packing  should  be  introduced  to  remain  until  adhe- 
sions have  shut  off*  the  general  serous  cavity. 

The  object  in  view  when  preparing  tlie  field  of  operation  thus  far  has- 
been  the  ])revention  of  contamination  of  the  deeper  j)arts  by  germs 
derived  from  without  or  resident  upon  or  in  the  integument  or  mucou.^ 
membrane.  While  not,  strictly  considered,  preparation  of  the  field  of 
operation,  the  special  measures  adapted  to  prevent  infection  by  pus  or 
secrt^tions  of  the  peritoneum,  cerebral  membranes,  pleura,  pericanlium, 
and  healthy  bladder  can  best  be  considered  in  a  general  way  here,  refer- 
ring the  reader  to  the  projx^r  sections  of  this  work  for  details. 

*  Cierster. 

'^  The  Trondelenburff  posture  must  carefully  be  avoided  when  dealing  with  pus-foci, 
lest  the  remaining  healtfiy  portions  of  the  peritoneal  cavity  become  flooded  with  infec- 
tious material. 
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Cerebral  Membranes, — ^No  nrrcautioiis  other  than  these  ah^udy  men- 
tioned are  detmindeci  except  wlieii  njK'nitint^  for  a  kiM»\vn  or  i^ti^iKH'ted 
abscess.  Then  the  site  of  the  |Hiruieiit  col  lee t ion  must  be  surrounded 
with  (tL^eptic)  iixioform  gauze  liefore  the  abseess  is  ot>ened  to  avoid  a 
generalizetl  k^pto-nieningitis,  after  whieii  every  partiefe  of  pus  slioidd  he 
removed  by  careful  irri^iitiou  with  sterilizetl  salt  solntinu.  If  the  pus 
be  espeeially  virulent^  auch  sli^lit  risk  as  attends  tlie  employ nieiit  of  a 
weak  bicldoriile  solutiou  may  be  sidely  eiicouiiteretb  Tliiersch's  sobi- 
tion  may  lje  employed  with  impiiiiity  if  desirt^d  instead  of  the  sterilizt^l 
water. 

Sfomaeh. — When  tmd  vomiting  exists  from  any  C4iuse  or  preceding 
^istrostoniy,  ir»i^ti'c<'tciniy<,  gastroenterr^stoniy,  gastrotorny,  etc.,  gastric 
hivage  shoiihl  be  dtnw  with  Thiersch's  solution  i)r  the  normal  sidt  sohi- 
tion,  tlie  latter  being  usually  sdnindantly  sufficient.  Peritoneal  infection 
must  further  be  guarded  against  by  suture  of  the  stomach  to  the  parietal 
peritoneum  (gastrostomy)  l>efore  incising  the  visens,  or  after  briuging 
the  organ  as  far  as  possilile  into  the  parietal  woimd  by  earefid  walling 
otf  by  picking  with  sterilized  or  imloform  gauze. 

In  pistT«^etomy  and  gastrfi-enterostoiny  cIam|iH  or  teinporrirv  li^jiture^*  nm-^t  be 
applied  lo  the  .^toninch  (when  possible  in  gju^trecujaiyj  and  to  a  setrmt»nt  of  intes- 
tine, carefully  stripi)iag  thw  or  all  fieccM,  drawing  the  loop  outijide  the  ahdoaien 
when  |Kitssihli%  packing  gauze  about  ii,  and  then,  after  opening,  thuroughly  but 
riipidly  removing  what  little  contents  reinain  by  pad j*  of  dry  (sterilized)  gauswj,  or, 
when  outside  the  abdomen,  by  flushing  with  sterilized  salt  solution. 

Liver f  Guli-hbifhhr^  ftufl  Dttrts.—Biimlnr  pnjcediires  are  indicated 
when  dealing  with  tliese  struetnres. 

At^ntJentfil  Operative  WoHmh  of  the  Pleura,  Perieanlium^  ami  Peri- 
tonvum, — -If  the  conditions  are  favonil>leJrnniediate  sntiire  is  prcterable, 
but  if  snbse<jnent  manipulations  might  fipen  iigain  the  vvoiuid,  tcrn|H>- 
rary  giiuze  jj«ieking  must  he  done.  Tins  maybe  removed  and  tbe  wound 
sutured  at  the  close  td"  the  ojx*mtion^  or  a  clean  |>ackiug  ^  allowed  to 
remain  to  induce  limiting  adbesions,  aid  in  disitdcctinn,  and  serve  a.s  a 
drain  if  the  st^rons  membrane  has  certainly  or  pr<»l>ably  been  inft-eteil 
during  the  oiK^ratirm. 

Bhtfhler. — Although  the  introtbietion  of  a  few  i>[ith(»genic  germs  into 
a  liealtliy  oi-gan  may  prove  harmless,  owing  to  their  (irompt  removal 
with  tlie  urine,  they  may  priMluce  the  most  disastrous  results.  An 
already  diseased  viseus  containing  a  sttme  or  tumor  is  wliat  the  surgeon 
usually  has  to  deal  witli,  and  here  the  intrcMhu'tion  i>f  stre])t«K"fx;ci  or 
stapliyloerMM-i — the  usual  causes  of  cystitis — is  certain  to  give  rise  to 
trouble.  As  o{>emtions  involving  the  bhidder  tJemand  in  nearly  every 
instance  the  intrcMhiction  of  instruments  per  urefhram^  an  antecedent 
iLseptic  condition  of  this  canal  mtist  be  secured.  Normally,  tlie  urethra 
IS  alleged  to  harbor  many  germs  which  if  carried  into  the  bhtdeler  can 
originate  a  cystitis.  Most  careful  lavjige  of  the  urethni  must  l>e  ])cr- 
formed,  when  possible,  by  a  retro-actiug  deep  urethral  catheter,  using 
sterilized  sitlt,  boro-salicylic,  or  biehluride  solution  accorditig  to  the  con- 
dition present. 

If  urethritis  be  present,  any  intrnduction  of  instruments  is  in  be  deprecated, 
and  when  unzivoidalile  a  modt  careful  employment  of  the  measures  is  indicated. 

'  The  Bo-called  Miknliez  drain  is  the  l>et«t  way  in  employ  pncking  in  such  elites* 
Vol.  1.— 24 
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Urctliral  first,  and  then  Tesical,  lavage  luuBt  precede  all  operations  apoo  tUe 
bladder  except  whore  impassable  structure  exij^ts.  As  Bt>on  as  any  such  impedi- 
luent  in  overcome  most  thorough  waj^hing  out  of  the  bhidder  and  urethra  should 
triilow  or  be  used  during  the  operutirm — fir^t  with  an  antiseptic  solution,  then 
tthitndurice  of  HttTilizMl  salt  solution.  The  internal  use  of  sulol,  quinine,  or  boracic 
at  id  for  a  lew  days  previoiij<  to  operation  uften  miArkedly  changes  the  character  of 
unhealthy  uriue,  and  is  imperative  when  tlie  upper  urinary  passages  or  kidneys  are  , 
involved  in  the  intective  pracess.  8alol  must  not  be  exhibited  for  a  lengthened 
period,  owing  to  itH  noxious  action  upon  the  kidneys. 


Antiseptic  Surgery. 

This  aims  to  remove^  destroy^  or  neutralize  the  noxintii^  effects  cif  j^rms 
which  have  pfiiined  ItKlpemeiit  in  the  ti^isiies,  Heiit,  when  api)Iieitlde  in 
the  form  rd'  the  ratffrrif,  is  most  et!ieaei*>tiH,  direftlyile.'^tniyiiitj  the  j^eniis 
and  tlie  tissites  io  whicdi  t bey  iTsitle,  roti verting  these  into  an  ase|»tic  i 
esehar,  wlueli  niitst  separate  by  pn>et'sse^s  wliieh  ecunriHinly  leave  a  layer 
of  healthy  gninnlatiuns  usually  et>m[xdent  to  l>ar  the  further  ingress  of 
germs,  VhffueroklH^  htpua^  titberciflfir  and  siieh  spreadincr  pnM:*es8eii  as 
hofipihrl  f/ffnf/reiu\  are  amenable  to  this  trt^atnieiit.  Except  when  em- 
fdoyetl  as  jwdt^nttal  eiiuteries,  eiieiuit^al  sid»stanees  eannot  be  used  in  suf- 
fieient  eoneentration  ttJ  d(\strny  all  gerin-life  in  an  infeetive  pnx*esi?. 
Hiispital  gtmj^reire  attd  some  tew  analogous  eonditinns  have,  it  is  true, 
been  snecessfuUy  com  bated  with  ptHT  bromine,  c*arb(die,  ami  ehromieand 
fuming  nitric  acid,  and  strong  solutioiis  id'  chloride  of  zinc,  bnt  these 
iitust  destroy,  as  the  hot  iron  dues,  all  the  infeetetl  tissues,  otherwise  atler 
a  penmi  of  tpneseetjee  the  ilisrase  will  break  out  anew,  !^fally  uf  these 
and  others  id  >staneos  emjdoved,  as  eoi'ro^ire'i<ubtima(r  pajife^  are  poisoncuiij 
if  applied  to  lar^e  areas.  Most  nsnally,  disinfeetitm  by  hitions  is  limititl 
to  the  stj[)t*rtieial  portions  of  the  infected  area,  Iiemoeul  of  all  infected 
liHutte^  by  exeisioii — when  liinite<l  by  cnretting  or  dissection  with  knife 
or  scissors — is  mi>st  efticnieions,  as  in  some  earliiimdes  or  in  anthrax, 
W  hen  complete  nuH-banii-jil  renwivid  is  ini|M)Ssihle  palatial  exeision  may 
l)e  supplemented  l>y  the  aettml  (*aiJtery,  as  is  rd\eii  done  in  anthrax. 
fHrij<ionji  hij  relieeitH/  fetmiott,  giving  exit  to  distdiarges  and  sloughs,  me- 
chanically RniKJve  many  germs  nnd  toxine-s,  besides  rendering  |>os.sible 
the  access  of  genn-inhibit<iry  sulistanees.  Irrif/ation  with  a  pi.nverful 
stream  is  an  important  tneehaniral  adjnvant  to  incision,  but  distention 
of  the  cavity  must  nev(*r  be  jx*rmitte<l,  two  tubes  being  emjdoyed  or  a 
eintnter-inrisitm  made.  Rougfi  handling  must  also  be  avcmled,  as  aileu- 
lated  to  rupture  gran  u  hit  ions  or  the  tissues  tinil  thus  open  tip  new  ave- 
nues for  infection*  An  exception  to  this  ride  is  often  |>re?*ented  by  et»rtain 
isehio-rectal  abscesses,  where  the  cavity  shotdd  be  made  a  simple  one  by 
breaking  down  the  irregular  partitions, 

J^fToxide  of  htfdrofp^it  is  useful  t4>  tlisinfect  irn^gular  cjtvitics  wlu'n  not 
too  large.  Tnhen  are  preforable  to  lacking  in  all  eases  where  it  is  not 
certain  tliat  all  iufet^tion  has  been  removed,  because  the  solid  jmrtions  ofi 
pus  cannot  l>e  removed  by  capillary  actiim  ;  but  |Kicking  to  ^seeure  the 
prolonged  oi intact  of  imhdbrm  with  sloughs  or  infected  lisaiies,  beeau^ 
of  its  germ-inliibitory  and  toxine-destroying  jjniperty  and  to  prevent 
re-infection,  is  often  useful  and  may  he  combined  with  tnbe-dir^inage, 
Whtii  the  diHfhanfe  hfermteH  Mt  roiiM  anil  small  in  aruouut,  drainmp:  txtn  Ix 
di^^petimul  with^  Init  gradual  shortening  of  the  tulies  and  lessening  of  the 
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qimntitv  of  packing  at  each  dresj^ing  nmst  precede  this  tin  til  the  cavity 
becomes  nearly  eftacecL 

At  eacli  dres.Hii»g  any  sloughs  remain ing  must  be  remr>vetl,  \mt  frequent  irriga- 
tion is.  only  necessary  for  tmtraetu<r»us  cavities,  where  eliieient  driiinai^e  1?^  auatonii- 
cally  iraposaible.  Sometimes  eontinucms  irrigiilioti  or  the  eoutinuons  hath  is  indi* 
cated,  tis  in  extensive  eelluUtis  of  an  extreuiity,  when  only  non-toxie  eheniicalB, 
as  borie  or  aalicylic  aeiils  or  aluniinum  aeetiite,  shoiihl  be  em|doyed,  U^nt  sYsternic 
poiiion  <iei?ur.  The  jiowerful  aid  of  pout t ion  to  favor  drainage  and  relieve  coiice;*- 
tion  must  be  invoked.  When  pni-kinjj;  u  wound  each  recess  Mhauld  have  its  own 
piece  <if  gatizCj  one  end  bein^z;  left  protruding,  and  careful  count  be  kept  of  the 
number  of  pieces.  When  re'dressiij^  replace  each  piece  with  a  clean  trnt'  m-  the 
Hoiled  one  is  withdrawn^  although  this  rule  often  cannot  be  t^dlowed.  Moint  auti* 
sceptic  dressings  are  indicatc-d  tintil  only  serum  is  secreted,  because  drying  of  dis- 
charges upon  the  dressings  would  interfere  with  drainage  j  moreover,  the  wound* 
diRcharges^,  being  septic^  wouhl  tend  to  infect  the  wound  if  the  germs  were  per- 
mitted to  multiply  unchecked.  When  the  woujid  becomes  aseptic  a  dry  aseptic 
dressing  may  be  applie-d, 

Dramagr©.^ — ^Many  ase.ptie  n|>erations  require  no  dniinage.  Inereas- 
ing  exjX'rieiice  ami  iniprnvpd  teebnique  leatl  each  surgeon  gradually  ti> 
diseanl  it.  In  some  iVirni  it  heroiuLS  uecessary— (1 )  trfitn  mttrh  hloofft/ 
j^'rum  leiif  he  poureff  otif  ;  (2)  where  efteitua  mu.'<t  be  Irft ;  (3)  where  per- 
fect one  pmt^  or  itx  mninienani'e  h  doubtful ;  (4)  where  htjection  han  oc^ 
curred, 

Dminage  may  be  tlirect — /.  e,  where  disidiarges  are  reiuuved  hy  tubes 
ete.;  or,  ititfirert — L  *•.  by  leaving  a  part  *ir  the  wh<de  u(  a  Wiiund  fqK-n  ; 
{jacking  ur  emjdoying  secondary  suture  ;  by  buried  sutures,  corujiresses, 
bandages,  etc.,  so  disposed  as  to  leave  no  cavities  in  which  Huids  can 
collect. 

Direet  drainage  is  tub  nine  or  eapiUarif,  AVell-annealed  glass  tubes 
with  lateral  t*[ienings  are  best  when  of  the  prf>per  leugth,  becnuise  nun- 
etdlapsible  and  readily  sterilized  by  boiling.  Rubber  tul>es  ai*e  more 
Cfuiinioidy  employed  because  eajmble  of  being  used  oi'  any  length. 

The  tubing  selected  should  be  sufficiently  rigid  to  prevent  kinking.  Boiling 
for  five  minuti»2*  in  Hoda  solution  or  plaeing  them  in  the  steam  sterilizer  for  twenty 
minutes  will  sterilize  theuL  They  Mlu>uld  be  cut  in  lengths  and  stored  in  a  5  peV 
cent,  carbolic  solution.  Tubes  should  reacli  well  into  the  cavity,  but  not  impinge 
upon  its  ba3e,  and  with  this  entl  iti  view  must  be  cut  flunb  with  the  skin,  ocing 
secured  in  situ  l>y  a  jiterilized  safety-pin  thrust  through  the  tube  or  by  a  npecial 
stitch  through  one  margin  of  the  wound,  including  the  tube*  No  tube  should  rest 
ujwn  or  aigaiust  a  nerve  or  b I o(xl- vessel. 

Capillary  drainage  is  only  adapted  to  the  removal  of  bhMMl  or  serum, 
and  must  never  be  used  for  pus.  A  drip  of  ffa^fM  protruding  from  an 
angle  nf  a  wound  is  sometimes  employed.  Sterilized  homehtfir  or  fine 
catgut  is  the  usual  material.     Certain  preeautions  must  be  observed. 

Secure  the  middle  of  a  bundle  of  from  twenty  to  forty  strands  of  hair  or  gut 
to  the  deepest  portion  of  the  wound  by  a  stiteh  of  catgut.  If  buried  sutures  are 
employed,  bring  four  strands  between  each  two  stitebes.  Between  eiich  pair  of 
»kiD -sutures  the  same  disposition  is  to  be  made*  The  threads  munt  be  carefully 
smoothed  out»  so  as  to  be  parallel  and  in  contact,  their  ends  cut  off  squarely,  and  a 
piece  of  protective  laid  over  all.  This  must  ejcteud  some  distance  beyond  the 
ends  of  every  drain,  otlierwise  they  become  agglutinated  by  desiccation  and  cease 
to  drain.  Neglect  of  these  precautions  invariably  leadt*  to  failure.  Catgut  is  ab- 
s<:»rbed.  but  horsehair  must  be  withrlrawn  at  the  end  of  forty-eight  to  seventy-two 
hour^,  either  entirely  or  a  few  hairs  at  each  dressing. 
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Sterilization  of  Instruments,  Liqatumes,  Sponges,  and 

Dressings. 

InstnimentB. — All    instryrneiits  slioold    he   oiitirfly   metallk*,  with 
gsmootli   pliine  or  simply  curvet!  .siir(hros.     If  oomplcx,  lliev  must  be 
roaclily    scpiinil>lo    into    their   tTunponi'iit    jkiH:^    Ut    [H'vmh    njeeluinical j 
elemisin^:.     Wotnlcii  or  ivory  handles  are  duniaged  hv  ht^at,  and  fiTirul 
tlie  ino<iimlitie!?i  of  thtir  surfaws  arc?  html  to  cleaoso  met'hanit'iilly  ;  htillJ 
thry  ran  \>v  KtiTili/tMl  Uy  tlu-exerrise  of  cart\    Aliinnmim  Innng  attacked] 
hv  alkaline  fluids  is  thtMvfMrc  undesiral)le.     T(k*  much  stress  ha*;  bci'ill 
laid   upon   the  receptacles  in  whii-h  instniments  are  sttircMh     It  is  de-| 
mandud  ihat  they  he  constructed  of  enamelled  iron  and  ghis-s  tightly 
closing  to  exclude  dust*    Even  the  pm^vt^t-case  miit^t  be  metallic  or  made 
of  canvas,  so  that  it  can  he  fret[uently   sterilized.*     While   desirable, 
these  are   tinnceessary  reiinements,  delmling  t(»  those    nt*t    thoroughly 
vei*sed  in  aseptic  jirinei|iles,  bet^iuse  the  asc^psis  is  only  relative  and  ig- 
nored by  the  expert,  because' 
Fio*  141.  he  never  trusts  to  such  inad* 

^  ecpiate  precautions,  but  ftpcci^* 

a  if  if  Meniheii  hi  a  tndntmentH  furt 
each  operation.' 

Tht*  importance  of  uiecbanical 
cleansing  hy  soap,  hot  water,  ami  j 
friLtiou  irt  demonstrated  IfV  recent  J 
experiments  where  smooth,  metal- 
lic, or  even  ^utii  instnimenis  bavel 
been  matle  ^ena-free  by  brisk  rub- 
hhi^  fir*it  with  a  wet  (sterilixed) 
cb»th,  tlien  fiir  a  few  minutes  with 
a  dry  sterilizetl  toweL     All  instru- 
ments after  uwe  t^b^mbi  be  mechani- 
cally cleansed  an*  I  kept  polisihed. 

Chemical  disinfection  of  in- 
struments has  lung  Ix'en  aban- 
dorii'd  in  lav*»rof  heat,  except 
to  meet  s|K*eial  indications,  be- 
caosi^'  of  its  imndiability  and 
the   injurious   effects   exerted 
u]Hm  instruments,  destroying 
tlie  catting  edge  and  |>olish  and 
interfering  with   the   sni<M)th- 
ness     of    wt»rlving    if     com- 
^     plicated.       Dry     heat,    Ijeing 
•■    tcdi(»us     in     its    application, 
BriggB^a  sterilizer,  injnrious    to     temi>er    unless 

skilfully  eniployea,  and  re- 
cpiiring  etmibersome  ap|>aratiis,  is  ntrtdy  cmploytHl.  Many  surgeons 
prefer  in  hospital  work  **live"  steam,  the  water  from  which  it  is  (Fig* 

'  r»K|ijestif>iiol>ly,  if  insininipnts  are  stt^rilized  for  operation  at  fAe;  jrtirv;^ronV  o^^  «n 
ai!<e]>tk'  rnw*  is  rtH]ui»ite,  but  few  jidopt  this  pbin. 

^  TJte  jiMihor  ha.s  mom  ibsrn  ruiee  taken  a  fiolishetl  steel  mstnirrienl  ofl*  a  velvet-coT- 
pred  !.helf  in  a  ^neuenil  hospital,  and  hae  been  unable  to  detect  germs  by  culture- 
niel!i4Kls. 
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141)  geiiemtetl  \mn<^  charged  with  1  ]H'r  cent,  of  washing  socla.  This 
prevents  rusting  and  iulds  to  the  germicitlal  powers.  From  ii\e  to  ten 
minutes-  expo.sure  will  kill  any  pyugenie  or^^anisms,  since  twelve  minutes 
will  destr^jy  antlirax-sjx^res.  Alure  than  ten  niinuti's  may  be  advan- 
tageously employed  to  ensure  tlie  best  results. 

la  private  practice  boiling  water  coataininj^  1  per  cent,  of  r*oda  ia  more  rapid 
and  conviMJieat  than  wtcain,  aiiy  veiiHcl  lar^e  ea<m«^h  to  contain  the  inslru intents 
serving?  to  boil  them  in.  Pure  euUurcH  of  the  pyogenic  or^aiiif^ai;*  will  succumb  in 
the  boiling  soda  solution  in  from  two  tn  three  secondis,  and  anthrax-^ipores  in  two 
roinutc-s. 

In  hospital  work  Sehinimelhuisclrt*  apparatus  la  probably  the  he^st,  each  Hct  of 
iDstmmetTt.'*  heiaj*  jilared  in  a  »'eparate  wire  tmv,  which  i^  immersed  in  the  boil- 
ing water  for  five  minuter,  taken  out,  draiiictl,  and  the  instrunn^nh^  placed  in 
cooled  sterili/ed  salt  solution  nr  laid  npon  and  covered  with  jjterilized  towels  until 
neetled.  Any  ins^trument  accidentally  infected  during  aa  operation  can  be  ateril- 
i^ed  by  dipping  iti  the  boiliag  solution  for  a  few  jjeconds. 


Schlmmelbusch'B  InstniTnent-tMrtUer. 


While  the  derUizatlfm  of  mrhiilw  hmtfik^  and  catfuiers  l>v  lieat  or 
hoi  ling  preseuts  no  diffi*'ulties,  it  is  far  ntherwise  with  the  t/rf^ific 
(EuglihliK  the  ^o/?  (French),  and  the  pure  ntltbrr  (Xeluton)  iuistruments. 
If  oily  s^ulistatiees  l>e  used  as  Itibrictints  for  these  soft  instruments,  they 
slioukl  l)e  scMiketl  fur  a  short  time  in  warm  (nc^t  hot)  solution  uf  washing 
smla  previmis  to  Hterilization.  If  glycerin  is  employed^  simple  sterilized 
water  will  suffice. 

The  X^laton  catheter^  according  to  Gerfsiter,  may  be  sterilized  by  immerj^ion 
for  fifteen  minutes  in  the  soda  nolution  at  a  tempeniture  "just  below  the  boiling- 
point.**  How  this*  \A  to  be  mnintaiiied  or  asieertained  in  pnvctice  is  not  des^cribed^ 
aad  if  done  often  will  aMsuredlv  render  tliem  danj^eronslv  brittle.     The  asepticitv 
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with  5  per  cent,  earbolic-acid  solution  or  1  ;  2€00  bichloride.    They  must  be  rinsed  ] 
in  (*terilized  water  before  us^ing,  and  rarefullj^  dejmsed  before  replacing  in  the  jar. 
If  glycerin  i><  not  employed  iis  the  lubneunt,  all  grease  is  to  be  removed  by  a  fw>da  1 
solution.     Tlic  other  varieties  of  catheter!^  ean  be  sterilized  by  a  short  innncrsion  I 
in  strong  solutions  (20  jjer  cent/)  caTbolie  acid  or  1  :  5CM>  mercuric  chloride,  after-  \ 
ward  removing  every  trace  of  th«\se  chemicals  by  sterilized  water.    Storing  in  anti- 
Heptic  solutions  seriously  damages   these  instrument.%  and   should    be  avoided. 
Mechanical  cleansing  after  use  nuist  be  carefully  done  J     Farka's  ini^trnment  for 
passing  steam  through  these  catheters  is  efficient,  t>ut  is  often  not  acces^^ible.     Lu- 
bricants, JLK  viLHcliue,  oib  or  glycerin,  must  be  first  sterilized  by  heat.     The  instru- 
ments should  never  he  dipped  into  the  reeeptack%  but  a  sufficiency  be  dropj^ied  into 
the  hand  and  transferreu  to  the  instrument,  making  all  the  nuinipulation  with 
sterilized  hands.    Montgomery  has  sugge*iited  sterilizing  catheters  by  steam,  placing 
thein  in  strong  gbiAsi  tubts,  longer  than  the  catheters,  the  ends  of  the  tube  beinc 
plugged  with  cotton.     In  thi^e  tubes  the  catheters  are  kept,  one  in  each,  until  , 
wanted  for  use.     After  using  and  cleansing  they  are  again  sterilized  iu  the  same 
way 

Sterilization  of  Accessory  Apparatus  and  Instninients,— By  tbese 
are  nieaiit  hthnlerH^  mnttflt-f/agt^j  fouf/ur-forrfpM^  throaf-moj)M  or  ftjtomje»^ 
hifpndermle  Ht/rhu/e^,  fftid  htfjiodrntuc  miutlottJi.  As  tbe  ji<>-c*alk'ii  Eif march 
inhaler  or  its  mcwJi  heat  ion  for  ehloroforrtij  Allii>*s  for  etlier,  or  the 
extemporized  towtd  cone,  have  nearly  snjK'rsede<l  all  uthers  in  this 
etnnitrv,  tlieir  di?^infcetion  will  I>e  now  considered.  When^  the  fljiund 
or  eottonet  is  sewn  upon  the  metallie  franic  the  whole  apparatus  mast 
be  boiled  or  steamed  and  dried^  a  fresh  one  beiu^  ix'tjuired  ff»r  each 
patient.  If  the  Stdumnielbnscdi  type  is  used,  tlie  metallie  portions  must 
be  boiled  for  a  few  minutes  and  a  fresh  jiiece  of  i*eeently  laun<lried 
flannel  emidoyed  tV>r  each  [xitient,  Hie  s^inie  remarks  ajiply  to  the 
Allis  inhaler,  so  that  in  hospital  praetiee  sevemi  of  these  must  Ik*  on 
hand  ready  sterilized.  A  fresli  exteni|iorjiucous  eone  made  of  sterilized 
tciweis  (reeently  lanndried)  must  be  used  for  each  |Kitient.  Mouth-gag,  j 
forceps,  and  throat-spojiges  must  also  be  sterilized,  ami  for  similar 
reasons — viz,  tlie  (htm/tr  of  eonvetfinf;  s^fpltilh  from  patient  to  [>atient  or 
the  intriKlnetion  into  the  oral  |«issiigi*s  of  pathogenic  germs.  Fatal, 
results  from  sejms,  hi/nuts^  nud  malff/nani  lethnttt  having  folhnvt*d  h^pi} 
(frrmw  iitjfrfioitj^^  and  teilioiis  eonvaleseenees  from  the  etfeets  of  dirty 
neetlles  have  S4>  often  fieenrred  tliat  asepsis  is  essential*  No  solution 
should  ever  be  employed  whteh  has  not  been  subjeeted  to  hoHing — best] 
just  previous  to  use.  The  hypoilerraie  jx^llet  or  drug,  the  nee<ile,  and  I 
the  water  ean  all  easily  be  boiled  for  a  few  minutes  in  a  spcx>n  over  a  J 
gas-jet,  lamp,  or  even  a  wax  or  ordinary  match.  The  syringe  itself 
shouM  he  <MHmsionnlly  tilled  with  warm  water,  phieed  in  the  siime,  and 
i-arcfully  lioiletb  This  is  reeommendeil  l>eeanse,  while  rcpeab'tl  rinsing 
mit  Avith  boiling  water  has  been  provtnl  to  be  efficient,  and  ought  to  be 
eni[)loyed  beftue  using,  yet  additional  precautions  should  be  adopted 
where  sucli  instruments  are  in  constant  use,  Ai<pinf(liu/  (ipparatuH 
when  the  direct  tnetluKl  is  used  must  be  disinfected  in  a  similar  maDDer; 
but  the  indirect  methcKl — i.r,  where  a  reservoir  is  usi'd — is  to  he  pre- 
ferred, as  the  syringe  never  beeonies  eontaniinated.  Brisk  friction  of 
tbe  skin  for  a  minute  with  alcohol,  followed  by  a  germicidal  solution, 
must  preeefle  the  intr<xhiction  <d*  the  needle. 

As  vulcanite  syringes  CJin  only  be  cleansed  by  repeated  filling  with  and  empty- 
ing of  hot  water/whcrever  possible  gravity  sliould  be  employed  instead  of  such 

*  See  p»  25  or  Schimmelbusch,  Anleitung  Zur  asept.  Witndbehandiunff,  p,  192. 
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itipstruiuentB,  UBiog  fouotaiii  avrioEes  or  irrigators.  The  receptaclee,  lubes,  and 
points  of  the^e  can  all  be  readily  aisiniected.  In  !ioH|MtflI  practife  a  glass  jinint 
tor  tueh  patient  i^  desirable^  to  be  cleansed  after  .tnd  diHinfected  b<d'ijre  using, 
Tbese  preeiiutions  j^huubi  extend  U\  tJje  onemu'Syrin;j:e>s  or  irrigators,  to  the  vag- 
inal dout'he-|»oint.s  and  reservoirs,  because  disastrous  results  have  followed  the 
neglect  of  the^e  apparently  superHuou-^  precautions.  Rubber  bags  aad  tubing 
should  be  immersed  in  strong  germicidal  solutioua^  afterward  rcDioving  all  traccn 
of  these  with  sterilized  water. 


Sterilisation  of  Dressings, 

Materials. — Chc•t^s^."-c'luth,  buttor^elc^th,  cut  ton,  jute,  racxss,  piiic- 
gnwiIiLst,  j>oat,  allies,  asl*o,stos-wot>!^  Siiiul^  juid  iuiiunuTable  jihsorhent 
substances  Ivave  been  employed,  but  cheese-ehitli,  butter-cloth »  cotton, 
siuvtbist,  and  m(>a<  are  tho^e  wlyeli  ai-e  mtjst  available.  As  we  Imve 
fe*een,  moisture^  18  essential  to  germ-life,  tlierefbre  an  hieu!  ihrmlmj  must 
(1)  fitsirrafr  fhr  iroiind — 1\  t\  promptly  abstract  the  wound-.seeretious, 
absorb  them,  and  permit  rapid  eva|ioratioii  of  the  fluid  iiortious ;  (2) 
they  uiust  be  a>fc/>//r,  and  (8)  vapahh'  of  mmuhiinhuf  t/tw  hif  prvvt'tdlm} 
wnhip(h^athm  of  (/f'rmj<.  The  lirst  reqriisite  is  mnjured  by  I'emoving  all 
oily  material  from  the  elieese-c*lotfi,  rotton,  or  textile  fabric  eniploycd 
by  boiling  for  fifteen  to  thirty  niiuntes  in  a  soluti*m  euntaining  -j  )x'r 
cent,  of  washing  siwhij  riusing  out  in  cold  water,  an<l  drying.  Butter- 
elcith  does  not  require  this  treatment.  Sawdust,  rnikutu,  aud  all  kiud^s 
of  gauze  or  moss  tuust  lie  sterilized  by  flry  or  moist  beat  or  l>v  immer- 
siou  ill  a  germicidal  fluid  if  moist  dR'ssings  are  to  be  employed.  If  this 
is  not  convenient,  tlicy  eau  be  sterilized  aud  remain  in  boxes,  such  ns 
rc^eonimcuiled  by  Schinimelbtiseh,  or  in  sterilizetl  fruit-jars,^ 

Maiuteuaue(*  of  the  aseptic  state  cd*  tlic  dressings  (»i*  a u  aseptic  oj>e- 
nition  is  sectuvd  by  their  arniugement  in  such  a  mauneras  will  favor  tire 
drying  of  wountl-secretJous  us  s(n»u  as  possible  after  tfieir  absorption. 
Exposure  for  thirty  minutes  to  steam  in  any  steam  sterilizer,  such  as 
that  of  S(*hiinmelbnseh  or  Arnold,  which  fulfils  tbe  indications  of  pre- 
vious warming  of  tlic  dressings  and  generation  <d'  steani  under  some 
pm^sore  will  ^seeure  dry,  efficiently  sterilized  dressings. 

8chimmelbusfh's  and   Willy  Jleyer's  ap(>aralus  ]irox'i»les  for  sterilisation  of 
instmments  by  boiling  in  the  snda  solution,  and  of  the  dre^^singd,  operating  gowna, 
etc.  by  the  e^eajdng  steam.     The  former's  boxes  are 
metallic,  with  nunieroim  lateral  openings  closed  by  Fig.  143. 

revolving  the  circular  collars.   The  dressings,  operat-  ^^^^-^^ 

ing  g<iwnft,and  towels  are  placed  i  n  one  hH^selv  folded  ;  ^^       " 

it  is  closerl  and  pat  in  the  sterilizer  with  tho  tenes- 
tra  ofierted.  Alter  half  an  hour  it  can  be  removed 
and  the  collar  rotated  so  as  to  close  the  oj  pen  ing, 

when    the    contents  will   remain    aseptic.     In    the  

absenre  of  such  boxes  the  dressings,  etc.  must  lie    ^S^J?     9      9 

ciirefally  placed  in  sterilized  towels,  the  coverinirs 

only  being  removed  at   the  time  of  using.     While 

portable  sterilizers  n\'  all  these   patterns  are   con- 

vi'iiicnt,  bail  ing  of  ijressings,  aprons,  and  towels  for     «-  — _    __ 

fifteen  minutes  in  the  soda  solution  sutlices  for  pri-     tIBL?      ^ 

vatc    practice.     If   dry   dressings    are    imperative, 

enveloping   tliem   in    a   sterilized    towel,   thorough 

wriugiDg,  and  drying  in  a  hot  oven  will  do  admira-      sehliumeU>uBeti'H  dressiug-box. 

bly. 

*  No  reliance  should   be  placed   in   the  oitiiniert-iid  nntifteptic  giiua^^  or    ligature 
ate  rift]  B. 
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C hem  ha  I  sierllizalion  h  best  effected  by  corrosive  sublimate — when 
not  coiitmiiHlirMted — ^eni ployed  in  tlie  stn^ii^th  *tf  1  :  *2 0*^)0.  The  ^luze 
{if  pussible  pivviuusly  sterilized  by  heat),  (*nt  and  folded,  .*hoidd  Im> 
ste(*]KHl  in  the  !>i(4utiiin,  nut  V>e  inei^ely  dipjR^d  in,  and  when  applied 
wrung  a:^  dry  as  porisil)le. 

Sponges.— These  may  be  marine,  but  tboAc  made  of  knitting  wckj!, 
al>sorbent  eotton,  or  woiwl-wtHil  loosely  "gathered  ii[i  and  secured  within 
a  double  layer  t>f  absorbent  gauze,  or  pads  of  sterilized  gauze  so  fohltd 
as  to  [vrevf^nt  nivcllintrs  being  left  in  tbi^  wouikI,  aiT  pretemble  for  mos^t 
purposes,  because  botli  ehenp  and  sterilizable  by  heat. 

J^erilkafion  o/  Marine  Spottgvt*. — Bent  with  stick  or  m  large  mortar  to  free  from 
,mncl ;  pliico  for  twenty-four  hours  ia  potiiiiiiiiim^permanganate  solution  1:5<H); 
transfer  to  1  per  cent,  sodium-suhsulphtite  sohition  t'ojitnining  8  per  cent,  by  vol- 
ume of  hydroihloric  atfit  (C.  P.)  for  fifteen  niinutes;  remove  all  traces  of  this  by 
repeated  rinsing  in  sterilized  water  and  store  in  f*  [kt  eent»  wiitery  solution  of  car- 
bolic acid;  when  Uited  ihey  mast  be  freed  of  the  carbolic  acid  by  rinsing  iu  steril- 
[zed  water/ 

yterilizatioa  by  beat  can  he  done  thus:  free  from  sand  ;  wash  and  then  mace- 
rate in  water  seven  to  fourteen  davft ;  waMi  in  warm  water  and  place  in  a  mm^lin 
ba^;  immerse  for  thirty  minutes  ui  1  jier  cent,  sodii  solution  removed  from  the  tire 
when  actively  boiling;'  rinse  in  cidd  sterilised  water  while  yet  in  the  bag;  store 
in  .sublimate  or  carbolic- acid  sokition.^ 

AW  fornm  of  gauze  spongen  and  pads  should  be  btjilcd  for  fiftceti  minutes  in  the 
1  per  cent.  sf»da  s<ilution  ur  subjected  to  the  actum  of  steam  for  thirty  minutes. 

Sterilization  op  LiOATtjiiE  and  Suture  Materials. 

Heat  18  again  8iiiK^rior  to  ebeniieal'^^  and  ean  be  employed  in  a  nam- 
Ivcr  of  way.s  :  usually  both  nn^tluMls  are  efmd>ine<L  For  nietallie  wire, 
horsehair,  silkworm  ^^ut,  silk  or  Wax  thread,  after 
hjosely  ndlin^  on  ^lass  s|KH>k  or  hkIs,  l*oil  for 
tliirty  mi  notes  in  a  s**da  solution  and  store  in  a 
b  p^M'  eent.  earbc/lie-aeid  or  a  1  :»)<H)0  eorrosive- 
8iibliniate  solution  or  in  [ireviou.sly  boiled  abso- 
lute aleohoL 

The  tbeoretieal  objection  to  the  employment  of  any 
chemical  substance  in  sterilizing  ligature  materials  be- 
cause daaniging  the  tii^Huei*^  thui^  hjwering  tlieir  resist- 
ance and  favoring  infection,  can  usually  be  ignored  in 
praetice,  the  amt»unt  of  the  dru^  in  each  Ugalure  being 
nifinitc-Hiiiml ;  still,  if  this  oh|ection  U  considered  a  v:iiid 
one,  btdling  iiionediately  belore  use  in  the  :soda  solution 
or  storage  iu  previously  boiled  alcohol  will  meet  all  ob- 
jections, 

Odgui  or  Other  Amrnfi!  Ligatures, — Roll 
bxjsely  on  ^lass  i*ihIs  or  sjjtiols ;  plaee  in  large 
jar  <d'  absohite  aleMhul  with  sc*i*e\v  eap  or  in  pre- 
serve-jar, with  eover,  in  either  ease  only  m*^I- 
enitely  tightly  <'lo2^ed  to  prevent  iinne<*essiiy 
waste  td*  ahHi!ii>l  ;  place  in  water-lmtli  ami  snib- 
jeet  in  the  boiling  temperature  (nr  two  hours; 
sc»rew  efjvcr  dmvn  (irndy  and  kei'p  store<L 

*  Frii*i'h,  froai  Gerster,  p.  <>9i*,  Denui.^9  Su^t.  Stirtfety,  vol.  i. 

*Tbe  tt'mperatnre  will  not  fall  lielow  SO**  T.  m^til  nil  germs  have  been  destroyed, 
anthrax  biicilli  renuiring  only  between  80'  and  W  C.  for  from  ten  to  twelve  minute*. 
^  vSthirnnielVaistli. 
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Bfunner^n  Method, — Subject  the  put,  immereed  m  xylene  in  a  cloaetl  vessel,  to 
sti'am  (1(>0^  l\)  for  three  hours;  wash  in  alcohol  aiid  store  in  alcoholic  solution  of 
bichloritle  I  :  2<MI(1, 

Sehimi/ieWu^ch'^  mtd  Bergmaiw's  Mefhod. — PI  ace  receptacle  and  glfL^s  ^nmh  in  a 
steam  sterilizer  fuT  Ibrly-tive  minutes  or  boil  in  soda  solution  ;  then  rcdl  the  ciit;^ut 
on  fipoulK  and  soak  in  ether  tor  twenty-four  liours  to  remove  grease :  ponr  otl'  etluT 
and  Hnli^titute  a  sohitiun  of  corrosive  subliinate  parti?  10,  abHohite  alcohol  pitrta 
8fW),  distilled  water  2t>n  part>< ;  replace  this  in  twenty-lbur  hours,  hecnnse  it  will 
become  turbid;  uU<iw  the  gut  ti»  remain  for  .seventy-two  hours;  st4tre  in  the  same 
solution,  or,  if  slitfgut  is  dej^ired,  in  al>sohite  alcohol  ( boiled  j;  if  moderately  stitT, 
adtl  2<)  per  cent,  of  glycerin  to  the  alcohol  (both  boiled). 

Chrttmichfff  ( htf/ttt. — This  cbx*js  not  disappear  so  mpitlly  in  tlio  tin- 
sues*  Miicewt'ii  ])hn'es  the  €otiiiiieiTial  gut  for  two  niuiiths  in  glyroinn 
20  i>tirts,  nipicnns  solution  of  clironiie  acid  (2ii  \wv  cont.)  1  (mrt ;  it  is 
thtii  wn.sheil  and  stored  in  a  20  jxt  cent,  solution  oi*  earbolie  acid  in 
glvferin. 

Numerous  other  methods  have  been  employed,^  but  those  given  are  reliable  and 
possible  fur  any  surgeon  to  carry  out.  The  illustrations  will  serve  without  words 
to  describe  the  more  convenient  but  not  essential  recept;icles,  [*urtable  and  station- 
ary,  for  the  storage  of  li'i;ature  material.  It  is  advisable  to  subject  the  receptacles 
and  tht'ir  contents  to  the  action  of  wteam. 

Fui.  No. 


^^^ 
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tiliisa  Jar  i\>t  wot  tttt^'ul  •»!•  ^ilk 

Aeeptic  SolutionB ;  Chemical  Germicides ;  Antiseptic  Ointments. 
— Sfert/iz^'fi  Sn/t  Sofntfott. — This  is-*  a  ^  jier  mille  scdntion  of  stMliurn 
chloride  prei>in'cd   by  lioilinif  fV>r  tiftt^t  ii  minute?. 

(orroHin  Sithiimffff, — -As  most  waters  contain  lime,  wliieh  <leromTX>8e8 
this  dnt^»  aoetie,  tarlarit%  eitrie,  or  some  mineral  at^id,  as  hytlrfMdib»rie, 
or  tahle  suit  must  he  added.  The  ve<xetah!e  aeids  and  table  siiU  may  be 
addeil  in  the  snme  ipiantities  hj?;  the  mereiirial  salt,  the  hydrt>elilorie  so 
as  to  render  the  solntion  faintly  aeid  to  litmus,  IVIoreover,  these  aeids 
prevent  the  furnnitiim  of  an  inert  alhnminate  when  used  in  tlie  wound. 

*  n.  Kellv  snbjerts  (he  ^vit.  pnspenHed  in  ,i  honle,  to  HU^  V.  for  two  houn^  to  jjet  rid 
of  moii^ture.  It  ii^  iht'O  hniUd  for  one  hoar  in  eoTOol  plneed  in  a  sand-haUi  i  l<iO°  to 
170"^  CL  It  is  then  plfie<^i  in  cheao«iilly  pure  benzine  ( whii-h  is  slenlef,  wlitrt-  it  may 
remain  Mored,  or  ir  is  tmnHferriHl  in  steriUzed  [ihsolute  akohol.  The  author  has  need 
tills  method  wid*  entire  wnisfaction. 
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Tlir  strength  of  mercuric  ssolutions  are  for  irrigation  1  :  150,000  to 
1  :o(K>(j;  1  ;20i)0  to  1  :  lOfHJ  ior  iiift'ctfd  wuimds,  dij^infeeting  hand?, 
and  the  ticld  of  i»jx*ration  ;  fur  lioue-eavities,  possibly  as  strong  as  1  :-500. 

Where  strong  ^solatiotis  ure  emplaviHl,  or  even  weak  ones,  it  ia  good  practice  to 
securo  the  removal  of  all  tnit'es  of  mercury  from  the  wound  by  flushlDg  with  steril* 
ked  water.  Patients  ntusi  be  closely  watched,  lest  salivation  or  gastro- intestinal 
irritation  re^suUt  shown  by  abdominal  pain  and  frequent  nmcou^  or  bloody  6tooU» 
Locally,  dermaliiu  nnd  vtJ^iaiiion  may  result.  Carlmic  rtcid  is  employed  in  i,  2,  and 
5  jjcr  cent,  solutions,  the  weaker  for  irrigation  and  instruiaentt?,  the  stronger  for 
»eptit:  wounds.  It  is  readily  absorlied,  reijuiring  watfiung,  especially  in  children. 
An  fiiivr-fireai  tint  of  tke  uriue  is  usually  an  early  symptom  of />0Mn>am5?,  which  soon 
may  be  followed  by  cerebral  and  circulatory  symjitoma.as  headache,  vertigo,  comji, 
ecUonpHia,  vomiting,  feeble  heart-action,  suppresj*ion  oi  urine  and  entorrTia^^iaf  in 
the  worst  cases  terminating  fatally.  Locally  it  is  irritant,  often  causing  eczema^ 
while  the  long  application  of  Citron g  solutiruiH  ha-s  Dt\en  determined  dry  gangrene 
of  the  fingeri^  or  toes, 

Sftiii'tfiie  oe/V/j  liest  nsied  as  Thiersch's  solution  (acid»sal.  pirt^^  2;  acid, 
horie  parts  12,  aqua;*  IfMHl),  is  a  weak,  urnj-poisonouH  gerniii'ide.  It  may 
alni  he  tised  in  ointment  form.  Acetate  of  aliuninnni  in  1  jK*r  cent* 
eolation  is  effective,  stife,  and  sjKXMally  adapted  for  irritahle  skins, 

Pofa.sxiuni  per  man  fjfi  naff  \  1  ;  500  to  1  :2(KM),  weak  hut  safe,  is  useful 
in  the  rnoiitlj,  urethra,  and  iiladder,  Perorkh  of  htfilrofjen,  a  powerful 
gennieide,  is  s|K^eially  usefid  for  foul,  shjiigliing  woniids.  The  fifteen- 
vt^hinie  solution  tnay  be  used  |Hire  or  tlihited  once,  twice,  or  tliriix', 
Salivation  has  been  attributed  to  its  free  use. 

Chiorifk  of  ziur,  5  tu  20  gnnns  to  the  ounce,  is  most  efficient. 

lofJofann  is  invaluai>le,  acting  by  virtue  of  tlte  lotliuc  set  fi'ee  in  the 
presi'uce  of  iideeted  living  tissues,  neutrjili>;ing  tlie  ptoniamcs,  etc.  and 
inhibiting  germ-growth.  It  is  poisonous,  es|K'ciidly  to  the  old  and 
antemie,  and  often  priHjuees  derniatitis.  As  itKhdorni  gauze  it  is  the  cliicf 
reliance  in  the  oral,  rectal,  vaginal,  and  vesical  cavities  when  secondan* 
euture  is  to  be  employedj  as  a  protective  dam  iu  varinus  enuditioui^,  and 
as  inu'king  to  arrest  miziug  after  certain  alKlouiinal  niMTations.  Slight 
jmistming  is  shown  Ijy  headache,  mental  depression,  anorexia,  or  nausea 
and  vmuitiug  ;  more  severe  cases  exhibit  insfunniai  have  a  rapid  pnls*^-, 
high  leniperature,  delirium,  sotnetinies  maniacal,  coma,  and  convulsions: 
icKline  can  be  d<'teeted  in  the  urine.  These  symptoms  may  develop  early 
or  late,  may  disiipjx^ar  uj>on  the  removal  nf  the  dressing,  or  may  per- 
sist-— most  fdYen  folhjw  the  use  of  large  amoimts,  but  tlie  reverse  Ims 
been  observed. 

Bimnufh  mthnltrate  is  non-irritaut,  desieeaut.but  poisonous  when  used 
iu  hirge  (piautities;  it  may  be  eni|doyed  as  jHiwder,  emulsion,  or  ointment. 

Zhtc  oxide  is  a  weak,  nou-poisouous,  desiccating  substimce,  and  inay 
be  em  ploy et!  iu  the  same  way  as  bismntli. 

Ardatii/id  is  far  mc»re  jH^werful  than  the  jireceding  two,  is  safe  aitd 
efficient ;  the  powder  is  sinijdy  dusttnl  over  wounds.' 

Treatment  of  Wounds.* 

A  itttHHtl  Is  a  mdttfion  of  cojiihmiii/  suddenly  effiM7ted  by  anything 
which  cuts  or  tears.     Wlicn  the  skin  remains  intact  the  injury  is  a  »wA- 

'  Pag^  miglit    lie  filled  with  ;iecfHmls  of  other  chemical  fomponnds  which   lifl« 

been  recommended,  but  the  most  reliubic  and  commonly  siecesyible  have  l>een  described^ 

'  Vifk  also  (liapter  XX 11. 
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etUanmnJi  vvmind,  uikI  little  if  iniy  coiKstitiitioiml  symptoiii.s  result,  the 
lt*si(»D  Imn^  rv\}iured  by  those  rejjjimtive  (inx*esBes  erroniunisly  cnUtMl 
siniplo  adhesive  in  flam  mat  ion  or  aseptic  inHanimation.  Wounds  are 
termed  hirifitff  when  eansed  by  a  sharjHetl;j:i'd  olijeet  ;  roftfuMfi^  \s  hen 
prt_xlured  l>y  a  more  ititfused  foree  dividing  the  tissues,  leaving  the 
woiiiid-surfaeert  hrnised  ;  iftperafffi,  wliuii  irregularly  torn  ;  punvtured^ 
wht'n  the  depth  inneh  exeeetls  the  snpertieial  area. 

Incised  Wounds, — The  piin  is  ajJl  to  lie  less  thnn  in  the  other 
varieties,  liee^Liuse  the  tis.sues  arc  cleanly  divided,  the  vnlnerating  uhjeet 
not  <lragging  upon  or  injuring  contigntnis  sensitive  parts,  lileedint^ 
tends  to  tie  freer  than  in  hieemted  or  et*ntns(*d  Wianids,  varying  with  the 
vas<.*nlarity  or  strueture  fif  the  tissues.  Thus,  facial  wounds  h Iced  freely, 
even  if  ni>considendde  vessel  be  divideil  ;  si'al|>- wounds,  not  oidy  because 
of  the  free  bhx»d-snppK%  but  because  the  vessels  cannot  reatlily  eontract 
and  H'tmet  in  the  tlense  tissues.  Retraction  of  tlu.^  edges  of  incised 
wtunids  always  oc(*urs,  varying  with  tlie  subjacent  structures  and  tlie  liiie 
pursued.  Phjirt  planning  of  incisions  therefore  may  lessen  the  number 
of  sntuivs  Rnjuisite.  Skin  ami  fascial  wounds  pissing  acntss  the  conrse 
of  underlying  muscular  hbres  gajM*  widely.  If  made  jKindlel  to  their 
course,  tijey  will  remain  in  contact  or  iT't[uire  hut  ft^w  sntuivs.  Skin 
and  muscle  retract  most  freely  when  the  ft>nner  is  divided  across  the 
line  of  cleavage/  the  latter  at  right  nngles  to  its  fibres:  inflammatory 
tension  of  subjacent  |»arts  inerenses  gajiing. 

Union  of  Inc ia e d  Wo u n ds ,  -=  L^ n d < ■  r  \ y n ) pi' r  t r ea t ni e n t  (see  p.  t^ 54 ) 
the  nornud  rejiiirative  ]Trocesses  deseril>ed  in  Chapter  XXIV,  ofieet 
n»jMiir,  Loc*ally,  where  the  epithelium  is  thin,  the  wound-edges  nuiy 
present  a  faint  blush  for  fortyn^'ight  Ut  seventy -two  hom's  :  they  are  [xr- 
liaps  slightly  swollen,  warmer  than  normal,  and  tender*  but  all  these 
isyniptivms  are  often  absent.  Although  union  appears  to  be  firm  at  tlie 
end  of  seventy-two  hours,  it  is  meehanieab  n<tt  vital — /.  c.  it  is  a  mere 
gluing  togetlier  by  cellular  cxuilate  and  tibriu,  A  few  days  suHice  to 
eoniplete  true  healing,  a  narnnv  reddeuLHi  line  indicating  the  former  cut, 
which  gniduidly  fades  until  only  a  faint  white  s«ir  remains. 

If  true  iiiflaiiinuitiou — Le.  germ -infection — <iccur8,  the  faintlv  reddened  woand- 
edges  soon  become decidettlv  reddcaed,  swollen,  and  tense;  throbbing  piiin  is  com- 
pbLined  of,  union  failf<,  and  pus  appear*^,  A  chill  or  ri^nr  may  occur,  hut  ??ouie 
Destduehc,  fever,  anorexia  with  coated  (ongiie,  and  eonstipjition  are  nf»ticed  in  vary- 
ing (legrees,  with  dindnntion  m  and  hij^h  color  of  the  urine.  Hymptomj^  of  nerv- 
ans  disturbance^  varying  from  mere  restlessness  to  delirium,  will  make  their 
appearanee :  septic  traumatie  fever  has*  commenced.  With  elTective  dniinage  and 
ftntisepsii^  horh  haal  and  y:c'neral  tiymptomj*  tend  to  diminish  and  disappeiir,  hat 
healing  now  ean  (mly  occur  by  griiaalatien,  the  old  "  healmfi^  by  the  second  inten- 
tion/^ When  two  snrfuces  covered  by  heidthy  aseptic  grannlations  can  be  main- 
tained in  contact,  fusion  ofleii  occursf  and  healing  by  "seeondary  adhesion"  or  by 
"third  intention  "  takes  place:  upon  this  fact  depends  the  success  of  secondary 
suturing. 

Treatment. — Sterilization  of  liand.^,  instruments,  and  the  surn^uml- 
ing  pirts  must  preeede  examinaticju  of  any  variety  of  aeeidentally  in~ 
fliete<l  wound.  Bh^^ding  may  temporarily  he  ehei'ked  by  a  touniicpiet, 
pres.sure  t*n  the  main  vessel,  or  aseptie  ennipression  in  t!u'  wmind.  Anr^t 
the  hemorrhtgr  permanently  by  torsion  or  liopjiture.  After  some  0|X'ni- 
tions,  even  when  all  visible  bleeding  pcnnts  have  l>een  tied,  free  ooising 

*  See  Laager's  observations. 
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with  the  eiriMihition ;  hence  sloughing  is  usual ly  projiortionate  to  the 
contusion,  as  is  also  the  risk  of  seeoiKhiry  hemorrhage  when  the  dt^tid 
jxirts  si'pamte.  Sfoufjfhifif/  and pmfuHe  snppurntion  will  ot't'iir  in  ii  eertaitt 
]irop(»rtion  i>f"  <'ases  despite  nil  efforts  at  antisepsis.  Septic  ceflufittft  and 
f/auf/i-eite  anti  any  form  of  sepsis  nuiy  ot*enr,  tlie  former  often  resulting 
in  extensive  sloughing  ar^l  prodneing  serious  searring; 

Tkeat^^ient  i>f  ]vACERAted  and  Cf>N'TrsEr>  WorNDs. — It  is  diffi- 
cult to  reuiler  these  wountls  th*)mughly  aseptic,  hut  no  reasonable  effort 
shoulfl  l>e  spared,  Tttaporart/  ftieriihcd  ot*  (nttintpth*  fh'fmiiif/^  must  hf^ 
useil  until  efficient  antisep'^is  can  he  secured.  The  preliiuinan'  jjreeau- 
tions  mentioned  under  In(ise<l  Wounds  must  he  ailopted.  free  imgn- 
tiou  with  an  efficient  chemical  germicide  should  he  employed,  exjKising 
and  disinfecting  under  anicstliesia  if  necessary  evf*ry  recess^.  Manv 
cases  will  do  hetter  wnth  light  iodof*onu -gauze  |Kicking,  When  sec 
later,  after  iidection  is  well  advaneeil,  hicisionn  to  if  berate  ;>iM,  slougb 
and  the  <"ontainetl  poisons,  and  to  relieve  tension,  free  irrigatirvn  ai 
drainage  hy  tube  or  packing,  or  by  both,  become  rei|uiHiti\  If  the  fomr 
and  kx'ation  of  the  wound  ensures  fi-ee  escape  of  wound-fluids,  no  dniin- 
age  is  requisite,  but  if  dndnage  is  needed,  tubes  must  he  empk»yed  untU 
the  iUscharge  becomes  aseptic  and  small  in  amount. 

Slight  trimming  of  the  miirgia^^  oi"  a  face -wound  Is  pern  litis  ible  to  secure  pri- 
iTiary  union  and  a  n^maller  f*ciir,  but  eveu  here  anaideil  nature  h  often  equal  to  t)u» 
tiu*k,  any  serious  deformity  being  remediable  later  bv  operation.  The  name  advice 
applies  to  hopele^HHly  damaged  wtrueturei*  in  sli^fblly  vai^eiilar  parts,  but  for  the 
scalp,  oral  cavity^  f>r  face  the  surgeon  should  usually  rely  on  antifiepaiR.  *SWtjr<^ 
are  only  applicable  to  the  face,  where  good  results  often  follow  their  use.*  Rnt 
s^eeured  by  voluuiinouH  ai»eptic  dressings,  splints,  and  position,  with  ([»osaibly)  the 
external  npplieaticin  of  dry  cold,  is  often  useful.  Where  nuieli  contusion  exists 
cold  should  be  employed  tentatively,  watching  lent  the  sloughing  should  be 
increased*  When  spreading  cellulitis  and  free  suppuration  occur,  proper  incis- 
ions, fijllowed  by  eontinuons  antiseptic  irrigation  or  the  mnfinttfmit  bath  * — warm  or 
€<dd  according  to  the  vitality  of  the  tissues — is  usually  better  than  a  closed 
dressings 

Piinctured  Wounds. — These  much  exceed  in  depth  their  \Hdtb,  and 
result  from  pointed  ohjects,  as  knives,  swonls,  nails,  stakes,  etc. 
Eapecial  flangees  attend  these  \vound8j  sucli  as  danf/eroum  hemorrhage 
(primary  or  secondary)  from  the  deep  vei^selsi,  damages  to  imjK>rtiint 
netve^y  penetration  of  cariV/f^,  and  deep,  widespread  septic  ififfammatioiu 

If  a  smooth,  uninfected  instrument — aa  a  trocar — inflicts  the  wound,  no  trouble 
results,  Imt  when  a  roufrh  object,  a*  a  board -nail  or  stake,  is  the  vubieratirig 
object,  almost  necessarily  harboring  germs,  the  results  differ,  as  fragrnent.4  of  tis- 
sue, pieces  of  clothing,  the  softened  inner  sole  of  a  8hoe,  may  be^  and  they  often 
are,  torn  oft'  and  deposited  in  the  depths  of  the  tissues,  the  tissue-fragnients  usu- 
ally themselves  being  infected,  as  the  fragments  of  tlie  foreign  bodies  always  are. 
While  the  change  of  relation  of  the  wounds  in  the  various  planes  of  tissues  inter* 
ferciii  with  the  escane  of  exudatt"^*,  and  this  favors  spread  of  an  infective  iuflam- 
nnition,  in  itself  it  does  not  initiate  such  a  process.  This  mechanical  fact  does  not 
alone  explain  the  gravity  of  punctured  wounds,  while  the  combination  with  infec- 
tion does. 

Symptoms. — These  must  vary  so  with  the  tissues  and  part.s  involved 
— nerves,  vessels,  or  cavities— that  no  general  description  ran  be  given. 

'  Subej^ilheliub  wlien  possible,  to  avoid  Mctirring, 

'  ir  poisniiouH  MiliMt.tnceB  he  employed,  any  symptoms  indicating  their  absorption  ma 
be  careful!  V  watched  for. 
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Treatment. — Hemorrhage  must  be  arrested  if  serious  aftor 
enlargement  of  the  wound.  Any  divided  nerve  must  be  sutured. 
Where  infection  has  occurred  thorough  disinfection,  including  removal 
of  any  foreign  body,  must  be  effected  by  incisions,  irrigations,  etc. 
under  anaesthesia.  Drainage-tubes  reaching  to  the  bottom  of  the 
wound,  possibly  a  counter-opening,  and  absolute  rest  by  splint  and 
position,  are  demanded.  If  septic  inflammation  follows,  sufficient  incis- 
ions, counter-openings,  and  the  treatment  suggested  for  contused  wounds 
must  be  employed.  If  the  brain-case,  spinal  column,  thorax,  or  abdo- 
men be  penetrated,  effective  disinfection  and  drainage  are  indicated, 
demanding  an  exploratory  operation  in  most  instances,  certainly  if  infec- 
tion is  known  or  strongly  suspected  to  have  occurred. 

ConstittUumal  Treatment — ^This  is  rarely  of  importance,  certainly  immaterial 
if  infection  does  not  occur.  Simple,  easily-digested  liauid  or  soft  fooa  is  advisable 
for  the  first  two  or  three  days,  after  which,  if  the  bowels  act  naturally  and  fever  is 
absent,  ordinary  full  diet  may  be  given  when  the  patient  desires  it.  Forced  ali- 
mentation may  be  requisite  to  relieve  the  effects  of  severe  hemorrhage  or  the  pre- 
vious drain  of  pus.  Stimulants,  as  alcohol,  ammonia,  strvchnia,  digitalis,  quinine, 
etc.,  will  often  prove  useful.  Proper  emptying  of  the  bladder  must  be  ensured. 
The  renal  and  atvine  secretions  must  be  normally  maintained  or  even  stimulated, 
especially  where  sepsis  is  present,  to  get  rid  of  toxic  substances  and  germs.  Sleep 
in  proper  amount  must  be  secured,  especially  for  the  young  and  the  old,  even  by 
drugs  when  necessary. 


PART   Y. 

SURGICAL  AFFECTIONS  OF  THE  TISSUES 
AND  TISSUE-SYSTEMS. 


CHAPTER   XXVI. 

CYSTS    AND    TUMORS. 

By  Roswell  Park,  M.  D. 


Gbnebal  Considebations. 

A  tumor  is  a  new  formationf  not  of  inflammatory  origin  (i.  e.  not  due 
to  the  presence-  of  as  yet  recognized  and  determined  paroMtic  agents),  chor- 
racterized  by  more  or  less  histological  conformity  to  the  tissue  in  which  it 
has  originated^  and  having  no  physiological  function. 

The  above  is  perhaps  as  good  a  working  definition  of  the  term 
tumor  as  can  be  given  in  a  few  words.  Nevertheless,  it  needs  explana- 
tion in  more  than  one  direction.  By  the  above  definition  it  is  purposely 
intended  to  separate  the  new  growths  now  to  be  considered  from  a  dis- 
tinctive class  of  neoplasms  which  are  positively  of  inflammatory  (/.  e, 
of  infectious)  origin,  to  which  the  generic  term  of  infectious  granulomata 
has  been  given,  and  which  have  been  dealt  with  as  amply  as  space  will 
allow  in  Part  II. 

In  that  portion  of  this  work  a  variety  of  common  surgical  disorders,  such  as 
tuberculosis,  syphilis,  glanders,  leprosy,  etc.,  were  considered,  while  others  more  or 
less  rarely  met  with  were  alluded  to  whose  distinctive  anatomical  lesion  consists 
of  new  growths  of  this  kind.  These  are  tumors  which  certainly  possess  no  physi- 
ological function,  but  are  of  parasitic  origin  ;  and  between  them  and  those  here- 
after to  be  considered  it  is  intended  to  make  the  most  accurate  possible  distinction. 
As  between  tumors  and  tissue  new  formations  which  are  diffused — as  in  the  over- 
growth of  a  given  part,  hyperplasia  being  due  to  persistent  hypersemia  or  to  com- 
pensatory changes — there  is  tnis  distinction  to  be  made,  that  in  these  instances 
there  is  more  or  less  assumption  of  physiological  function,  or  more  or  less  of  use- 
ful purpose  achieved,  by  the  new  tissue-elements,  whose  business  is  to  atone  for 
previous  defect,  to  repair,  or  to  strengthen.  Such  new  growths  are  rarely,  if  ever, 
strictly  circumscribea,  while  the  majority  of  tumors  are. 

Again,  as  between  certain  outgrowths  or  exuberances  of  development  and 
tumors  in  the  same  locations  and  of  the  same  tissue  it  is  not  always  easy  to  make 
a  distinction.  An  exuberant  deposit  of  calcareous  material  or  callus  can  scarcely 
be  considered  to  constitute  a  true  tumor  so  long  as  it  serves  the  purpose  of  strength- 
ening a  part.  On  the  other  hand,  if  it  assume  irregular  and  inconsequent  shape 
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and  position,  and  appear  to  subserve  no  useful  purpose,  it  may  then  be  considered 
a  tumor.  A  simple  enlargement  of  a  bony  process  which  has  its  place  in  the  nor- 
mal anatomy,  either  of  man  or  of  his  predecessors,  is  seldom  to  be  regarded  as  a 
true  tumor,  because  its  purpose  was  useful — if  not  in  man  at  least  in  his  ancestors. 
This  is  true,  for  instance,  of  the  supracondyloid  process,  which  sometimes  assumes 
large  proportions,  but  is  to  be  regarded  rather  as  an  exostosis  than  as  a  true  bone> 
tumor,  the  distinction  being  that  in  the  latter  case  there  has  never  been  the  sem- 
blance of  usefulness. 

Lastly,  while  in  the  definition  above  given  it  has  been  stated  that  tumors  are 
not  due  to  parasitic  activity,  it  is  to  be  distinctly  understood  that  this  refers  to 
organisms  at  present  accurately  recognized  or  known  to  be  concerned  in  the  pro- 
duction of  disease  in  the  human  race.  It  will  be  necessary  shortly  to  take  up  the 
garasitic  theory  of  the  production  of  certain  tumors,  and,  lest  the  reader  might 
nd  apparent  contradiction,  this  disclaimer  is  inserted  at  this  point.  There  i^ 
good  reason  to  suspect  the  parasitic  nature  of  at  least  growths  of  a  certain  class, 
but  the  biological  position  of  these  supposititious  parasites  is  not  yet  established, 
nor  is  their  rdle  as  causative  agents  positively  demonstrated. 

In  the  past  exceedingly  vague  notions  have  prevailed  concerning  the 
nature  and  origin  of  tumors,  and,  while  the  clinical  observations  of  writ- 
ers of  past  generations  will  never  lose  their  value,  the  ideas  which  have 
prevailed  concerning  their  pathology  constitute  interesting  reading  in  an 
historical  sense,  but  are  now  of  relatively  small  value.  Accurate  notions 
scarcely  prevailed  until  Virchow,  for  instance,  demonstrated  that  tumor- 
cells  in  no  wise  differ  from  cell-types  which  are  met  with  either  in  em- 
bryonic or  in  adult  tissues.  Tumors,  like  all  other  parts  of  the  body, 
are  built  up  of  cells,  and  the  points  concerning  which  we  now  most  ¥rant 
light  arc  with  regard  to  the  influences  which  determine  cell  over-produc- 
tion in  these  characteristic  forms.  Concerning  the  variety  of  views  that 
have  prevailed  at  different  times  (their  number  being  large),  this  is 
scarcely  the  place  in  which  to  offer  even  an  epitome.  I  shall  therefore 
take  up  but  a  few  of  the  numerous  explanations  which  have  been  offered 
to  account  for  tumor-growth,  and  must  emphasize  distinctly,  and  at  the 
outset,  that,  according  to  our  present  light,  there  is  no  one  explanation 
sufficient  to  cover  all  cases,  but  that  in  all  probability  it  is  now  one 
cause  and  now  another  which  may  determine  this  peculiar  form  of  cell- 
activity. 

The  spontaneous  origrin  of  tumors  was  a  view  adhered  to  in  time 
])ast  by  men  of  erudition,  but  is  essentially  a  cloak  for  ignorance,  since 
to  confess  that  a  tumor  grows  spontaneously  is  simply  to  acknowledge 
that  we  know  nothing  about  it.  This  theory,  then,  may  be  completely 
discarded. 

Dyscrasia  has  been  advanced  by  men  of  surgical  eminence  as 
accounting  for  tumor-growth.  It  would  appear  that  this  also  is  a  delu- 
sion, and  that  the  condition,  in  which  patients  with  tumors  that  cause 
loss  of  strength,  etc.  arc  found,  is  the  result  rather  than  the  cause  of 
their  presence.  There  is  no  known  dyscrasia  which  by  itself  is  known 
to  give  rise  to  neoplasms. 

Diet  is  regarded  by  some  as  an  explanation  for  many  of  these  in- 
stances. While  it  is  undoubtedly  true  that  ijeculiarities  of  diet  have 
much  to  do  with  nutrition,  there  would  be  much  more  to  substantiate 
this  view  could  it  bo  prov(Mi  that  particular  diet  led  always  to  this  resuh. 
AVhile  there  is  no  doubt  but  that  restricted  regimen  of  one  kind  or 
another  may  bring  about  diathetic  conditions,  there  is  as  yet  reported  no 
sufficiently  extended  experience  which  will  permit  us  to  give  anything 
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more  than  a  tentative  adherence  to  the  view  that  diet  has  much  to  do 
with  the  production  of  tumor,  |Mirticularly  of  cancer.  It  has  been 
claimed,  nevertheless,  that  while  of  phosphides  or  compounds  of  phos- 
phorus in  excess  are  of  beneficial  influence  in  the  diet  of  tubercular  patients , 
they  predispoae  to  canc^'-jormation.  This  claim  has  been  ingeniously 
defended,  especially  by  certain  English  writers,  and  may  prove  to  have 
more  in  it  of  value  than  is  yet  really  substantiated.  Among  the  laity 
prev'ail  most  foolish  and  puerile  superstitions,  to  which  not  the  slightest 
importance  should  be  attributed. 

Heredity  seems  to  be  a  factor  of  some  importance,  since  it  is  im|)08- 
sible  to  deny  that  now  and  then  we  meet  with  striking  instances  in  which 
several  members  of  one  family  are  sufferers  from  tumors,  particularly  of 
malignant  type.  We  sometimes  trace  a  history  to  this  effect  through 
three  or  four  generations;  and,  while  it  may  be  something  in  the  environ- 
ment rather  than  something  which  is  transmitted  from  parent  to  off- 
spring, there  is,  nevertheless,  good  reason  to  think  that  heredity  is  a 
factor  of  importance  in  this  direction.  Should  this  hypothesis  in  the 
future  be  positively  proven,  there  is  yet  no  knowledge  in  our  present 
|>ossession  which  may  explain  the  kind  of  tendency  which  is  thus  trans- 
mitted. 

Perverted  nerve-influence  is  an  explanation  which  probably  has  in 
it  more  than  we  can  at  present  distinctly  define.  The  influence  of  the 
nervous  system  over  cell-growth  and  changes,  and  consequently  upon 
tissues,  is  by  no  means  yet  well  defined,  and  is  a  subject  upon  which 
investigation  is  most  urgently  needed.  The  effect  of  the  nerves  upon 
nutritional  changes  is  readily  conceded  by  all,  but  the  laws  which  regu- 
late it  are  not  yet  understood.  One  of  the  best  explanations  which  is 
to-day  afforded  for  the  undoubted  increase  of  cancer  is  the  influence  of 
the  nervous  system,  disturbed  as  it  seems  to  be  by  causes  connected  with 
jso-<»alled  civilization — in  other  words,  with  the  high-pressure  life  which 
modern  society  entails,  and  the  artificial  conditions,  accompanied  by  the 
mental  worr}%  which  seem  insej>arable  from  our  modern  ways  of  acting 
and  of  doing  business.  These  few  words  in  all  probability  mean  much 
more  than  one  can  clearly  express,  but  are  |X)rhaps  sufficiently  explicit 
to  indicate  at  least  that  much  may  be  expected  from  a  more  accurate 
study  of  the  nervous  system. 

Irritation  and  Trauma. — The  effort  is  often  made  to  explain  the 
presence  of  tumors  upon  the  hypothesis  or  the  known  fact  of  some 
j)revions  injury,  trifling  or  serious.  It  undoubtedly  is  often  the  case 
that  tumors  appear  in  sites  where  there  have  been  previous  traumatisms, 
but  this  sequence  of  events  by  no  means  proves  a  definite  relation  of 
cause  and  effect.  On  the  other  hand,  there  are  certain  forms  of  irrita- 
tion which  are  so  often  followed  by  tumor-formations  that  one  is  never 
surpristKl  upon  meeting  with  them.  Probably  no  woman  escapes  with- 
out one  or  more  bumps  or  bruises  upon  the  breast,  yet  they  do  not  j)ro- 
duce  tumors  of  the  breast  in  anything  more  than  a  very  trifling  proj)()r- 
tion  of  cases.  Per  contra,  upon  the  lower  lip  of  inveterate  clav-pij)e 
smokers  and  the  scrotum  of  chininey-swee|)ers  there  develop  certain 
forms  of  malignant  ulcer  (epithelioma),  which  so  often  and  so  signifi- 
cantly follow  upon  the  irritation  thus  produced  that  it  is  impossible  to 
avoid  conviction  that  the  one  is  the  cause  of  the  other.     Should  events 
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prove  the  parasitic  nature  of  any  of  these  growths,  they  may  also  prove 
that  the  irritation  causes  surface  lesions  through  which  infection  easily 
occurs.  At  all  events,  at  present  it  may  be  accepted  as  a  fact  that 
tumors,  benign  and  malignant,  not  infrequently  follow  irritation  and 
trauma,  but  by  no  means  with  certainty. 

Inflammation. — This  must  refer  to  inflammation  in  the  sen!?e  in 
which  it  has  been  used  by  older  writers,  implying  a  very  variable  con- 
dition, sometimes  including,  sometimes  excluding  infection,  and  being  a 
term  covering  a  somewhat  confused  mixture  oi  irritation,  hypenemia, 
infection,  etc.  In  so  far  as  it  concerns  inflammation  as  alluded  to  in  the 
present  work,  it  should  not  be  here  included,  since  inflammation  (/.  e, 
infection)  produces  neoplasms  of  a  class  considered  in  Part  II.  and  dis- 
tinctly ruled  out  from  present  consideration  (/.  e.  the  infectious  granu- 
lomata). 

If,  then,  while  inflammation  in  this  former  sense  is  more  than  hyper- 
aemia,  it  may  be  regarded  as  predisposing  to  cell-activity,  but  not  nec*es- 
sarily  to  tumor-formation  as  distinguishSi  from  hypertrophy  of  a  given 
part  or  tissue.  If  it  refer  to  irritation,  this  has  been  already  acknow- 
ledged as  one  factor  in  the  etiology  of  tumors,  but  as  a  very  uncertain 
one.  The  cancer  of  the  gall-bladder  or  liver  which  occasionally  results 
from  the  irritation  of  a  gall-stone,  or  the  cancer  of  the  breast  that  fol- 
lows eczema  of  the  nipple,  may  be  regarded  in  this  light  as  additional 
illustrations  if  one  prefers  to  interpret  them  in  this  way.  If,  finally,  by 
inflammation  be  meant  the  infectious  granulomata,  they  have  already 
been  considered.  As  the  term  "  inflammation  "  can  scarcely  mean  any- 
thing except  hyperemia,  irritation,  or  infection,  we  seem  to  have  pretty 
completely  ruled  it  out  from  consideration  as  by  itself  an  active  cause 
leading  to  tumor-formation. 

The  Embryonal  H3rpothesis  of  Cohnheim. — This  in  its  ingenuity 
and  in  its  applicability  is  a  most  fascinating  explanation,  which  is 
undoubtedly  sufficient  for  at  least  a  certain  number  of  instances. 
According  to  Cohnheim,  only  one  causal  factor  for  tumors  exists — /.  <'. 
anonudou^  embryonic  arrangement.  He  regards  them  as  entirely  of 
embryonal  origin^  no  matter  how  late  in  life  they  may  develop  and 
appear.  Briefly  summarizing  his  views,  they  are  to  the  effect  that  in 
the  early  stages  of  enibrj'onal  development  there  are  produced  mort* 
cells  than  arc  necessary  for  the  construction  of  a  certain  part,  so  that  a 
certain  number  of  them  remain  superfluous.  While  this  number  may 
remain  very  small,  they  possess,  on  account  of  their  embryonal  natun% 
a  most  potent  proliferating  power.  This  superfluous  cell-material  may 
be  distributed  uniformly,  in  which  case  it  will  develop  whole  system- 
arrangements,  like  suj>ernumerary  fingers,  etc.,  or  it  may  remain  by 
itself  in  one  place,  and  will  then  develoj)  a  tumor.  In  this  latter  case 
the  tumor  may  apj)ear  promptly  or  not  until  late  in  life,  acconling  to 
the  time  at  which  the  cell-collection  receives  the  necessary  stimulus,  or 
because  of  its  suppression  by  r(»sistance  of  surrounding  structures.  It 
may  be  an  irritation  or  an  injury,  such  as  above  alluded  to,  which  shall 
give  it  this  stimulus  ;  as,  for  example,  it  is  reasonable  to  think  that  cer- 
tain uffivi  and  other  congenital  conditions  which  develop  later  into  «in- 
cers  do  so  in  accordance  with  this  view.  Surgeons  generally  find  little 
fault  with  Cohnheim's  hypothesis,  except  that  as  yet  they  decline  to  see 
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in  it  an  explanation  for  all  cases.  Xevcrtlielcs!^,  for  dermoid  and  tern- 
tuiriatoos  tuiiiors  and  for  all  heto roMastit*  tumors  it  seems  to  affurd  the 
imly  tenable  exi»lanation,  Thus,  chondroma  of  the  |mrotid  and  of  the 
testicle  are  most  easily  explained  in  this  way,  und  that  cartilaginous 
islands  m'cur  in  tiie  shafts  of  adult  bones  is  well  known. 

The  parasitic  theory  of  tmnfir-ffo-mation  is  one  wlii(4i  has  lieen 
vaguely  hinted  at  for  a  eonsideniblu  length  tA'  time,  and  which  has  only 
very  lately  taken  anything  like  distinctive  ionn.  It  implies  that  tumors 
(and  most  writers  limit  it  to  the  malignant  tnnu^rs)  are  due  to  the 
irrttation  prrKJueed  by  parnmtic  a{/t*nh  of  some  kind,  which,  intnxlueed 
from  witlmnt,  act  as  do  the  Inicteria  in  the  now  well-krjown  infectious 
gntnulomala.  This  also  is  in  certain  iTsjjeets  a  satisfaetory  theory,  aial 
has  more  or  less  in  ctiuicai  exiR*ricnee  to  justity  it,  while,  at  the  same 
time,  at  present  then*  is  hut  little  njMm  wliieli  men  can  agree  in  the  mi- 
croscopical appeaninees  of  these  growths  to  corrol>omte  it  (Plate  XII.). 

At  j>rf*eJit  Htudent.H  are  concentrntiDg  their  investigations  mainly  upon  the 
class  of  uuicellular  suviinal  orgaiViwui?^  bel^aiging  in  a  geaerul  way  to  the  coeMia. 
It  h  tlefiniteiy  estahliwhctl  thsit  coecidiii,  wkich  are  a  chiss  oi'  the  s/iorozoa^  are  the 
cause  **t' certain  well-knnwn  tliHease-iiiani- 
iVj^tutiorit*  in  the  lower  iininial*,  as»  lor  ex* 
ample,  in  tlie  livers  ot  rabbits,  ^[imlte 
organtsnii*,  reseinblinjj  tht'se,  different ly 
cla.siiitTeil  and  regarded  by  ditleretit  in- 
vestigaton*.  have  been  fumid  in  and  about 
the  distinctive  cells  of  nninemuH  tant  ers 
mid  Mircnina*?,  and  have  given  rise  to  the 
greateiit  diHereace  of  opinieii,  some  hold- 
ing that  they  were  there  ueci  den  tally, 
©onie  thai  they  were  the  actual  iliseai?e* 
agents,  and  othen*  tliat  the  bmlies  thus 
regardt*i1  by  sfime  ns  parasitie  aainial 
fomis  were  in  eflect  mere  evidences  of 
karyokinetic  cell-division  or  of  breaking 
up,  in  some  sense,  of  rell -contents  or  tissue* 
d^^brii* ;  in  cither  words,  that  they  were  not 
parai'itert  at  all,  but  results  rather  than 
causcji  of  disease.  At  prenent  writing  the 
eoruniversy  is  still  actively  waged,  and 
one  may  not  yet  surely  say  which  party 
in  the  discut*sion  is  correct.  From  the 
pathological  side  the  principal  objectiims  lo  this  view  are  that  thw  little  bodiea 
have  not  vet  bet  a  positively  identified  by  enough  observers  to  justify  their  accept- 
ance by  all,  and  that  so  Jar  their  endeavor  to  cultivate  and  incKuhUe  them  has 
faib-d.  It  shtnild  be  empbasi/.ed  that  it  is  not  claimeil  that  any  of  these  organism!* 
are  bacteria,  but  it  is  gent^railv  supposed  that  they  belong  rather  to  the  animal 
than  to  the  vegetable  world.  From  the  clinical  side  there  is  much  to  justify  the 
parasitic  theory.  That  eancer  prevails  in  eertain  families  and  localities,  and  even 
in  certain  houses  (the  sn-eallcd  ra?^rfr-Aai/^f«).  is  now  well  e^tahnsbed  ;  that  it  is 
capabh^  of  bcin|?  spread  from  one  part  of  tlie  body  to  another  l»y  mere  contact  is 
established,  as  trom  the  lower  to  the  upper  li]>,  from  one  labium  to  the  other,  etc. ; 
and  that  it  acts  in  almost  every  way  iLs  do  welbknown  parasitit^  lesions  is  fre- 
quently seen.  Thus,  ils  mfdagiouffneif^  nnd  tjtonthjbih'fif  have  received  enough  cbni- 
cal  deiltonstration  to  be  suggestive,  if  mit  widely  aeee(itahle  as  definitive ;  ?ind,  in 
spite  of  all  statements  to  the  contrary,  there  are  enough  inoculation-experimcnta 
from  nmn  to  the  lower  animals  or  from  thene  to  each  otlier  to  place  it  tiovv  beyond 
possibility  of  denial  that  cancer  can  lie  transmitteil  fri>m  man  to  the  animals.  It 
)s,  then,  not  yet  possible  to  state  with  any  distinctness  that  the  parasitic  theory  of 
tumor-formation  is  as  yet  tenable.  t)ne  ninst.  at  least,  however,  say  that  it  luxA 
much  U>  commend  it,  and  that  it  certainly  deserves  the  earnest  consideration  of 
individuals  and  the  coUective  investigation  of  the  entire  profession. 


PsoTOspenii8  Id  rabblt'ii  liver  (Spencer,  J'*  obJ.K 


390        AFFECTIONS  OF  THE  TISSUES  AND  TISSUE-SYSTEMS 

Nomenclature. 

As  may  be  expected,  when  one  takes  into  consideration  the  crude 
notions  and  the  vague,  contradictory  statements  that  have  obtained  in 
the  past  concerning  the  nature  of  tumors,  their  nomenclature  has  been 
sadly  confused ;  and  if  some  new  terms  are  introduced  to-day,  it  is 
Mrisc,  perhaps,  rather  than  to  hold  to  some  of  those  which  have  done 
duty  in  the  past  for  varied  and  varjnng  conditions.  Various  systems 
have  been  followed  of  naming  them  according  to  their  supposed  nature 
or  their  evident  tendency,  or  according  to  some  purely  arbitrary  classifi- 
cation ;  thus  we  have  the  distinction  into  homologous  and  heterologous  or 
heteroblastic,  according  as  they  are  similar  to  or  variant  from  that  tissue 
in  which  they  seem  to  originate,  or  they  have  been  spoken  of  as  benign 
and  malignant  according  to  the  disposition  which  they  evince;  and 
these  terms  are  to-day  in  sufficiently  frequent  use  to  demand  acceptance. 
In  fact,  the  distinction  as  between  benign  and  malignant  is  both  con- 
venient and  in  some  respects  accurate,  implying  little  with  regard  to 
histological  structure,  but  everything  with  regard  to  their  effect  u[X)n 
the  individual. 

Still,  contradictions  will  arise  even  in  using  these  simple  terms,  as,  for  instance, 
a  fibroma,  which  ordinarily  is  an  innocent  type  of  tumor,  but  which  when  grow- 
ing from  within  the  skull  may  so  press  upon  the  brain  as  to  produce  death,  or 
which  might  press  upon  some  important  organ  or  passage-way  and  again  prove 
fatal.  Thus  a  tumor  usually  innocent  may  be  malignant  by  accident  of  location. 
On  the  other  hand,  those  tumors  ordinarily  spoken  of  as  malignant — known  to  the 
laity  as  cancers — evince  always  their  destructive  tendency,  no  matter  where 
located  or  at  what  age  appearing. 

So  far  as  method  of  ctassifi<*ation  goes,  the  anatmnical  {i.e.  the  histo- 
logical)  has  proven  so  far  the  most  satisfactory,  and  is  that  which  is  now 
everywhere  adopted.  It  is  the  basis  for  the  classification  followeil  in 
the  ensuing  pages.  But  even  here  it  is  impossible  to  maintain  abrupt 
or  always  accurate  distinctions,  because  tumors  are  frequently  of  mixed 
type,  and  require  us,  if  we  desire  to  express  their  composition  by  their 
names,  to  sometimes  combine  words  in  an  awkward  fashion.  By  com- 
mon consent  that  tissue  which  predominates  furnishes  the  concluding 
portion  of  the  compound  term,  while  by  prefixing  other  terms  we 
endeavor  to  imply  the  composite  character  of  the  neoplasm. 

Thus  we  have  osieo-chondroma,  fibro-myamay  myo-fibromay  etc.,  and  it  is  neces- 
sary often  to  reduplicate  terms  in  order  to  be  accurate  in  description.  While  this 
complicates  phraseology,  it  nevertheless  furnishes  to  the  intelligent  reader  a 
reliable  clue  as  to  the  general  character  of  such  a  growth ;  and  if  one  reads,  for 
instance,  of  a  myxo-chondrO'Sarcoma,  he  promptly  infers  therefrom  that  he  has  to 
deal  with  a  tumor  essentially  a  sarcoma,  in  which  both  myxomatous  degeneration 
and  cartila<]finou8  formation  have  taken  place.  In  the  same  way,  the  prefix  rysto 
is  frequently  used  to  implv  a  combination  of  originally  solid  tumor  which  had 
undergone  cystic  changes  in  whole  or  in  part. 

The  old  term  cefe  is  even  to-day  frequently  used  as  a  suffix,  implying  neo- 
plastic changes  in  an  organ,  or  at  least  the  formation  there  of  a  tumor.  Thus  we 
nave  bronchore/e,  hydrocele,  rysiocele,  etc.  Again,  certain  terms  are  now  used  in  a 
different  sense  from  that  originally  intended.  Thus,  the  term  sarcoma  now  has  a 
definite  significance,  whereas  originally  it  had  little  meaning  and  was  applied 
inadequately  and  indiscriminately.  Old  terms  also,  Vike  fungus  hcrmaiodes^  are  now 
used  rather  in  a  descriptive  sense,  because  for  anv  sucn  tumor  on  accurate 
examination  we  can  find  a  proj)er  term  taken  from  descriptive  pathology.  Con- 
sequently, it  happens  that  the  student  of  to-day  must  read  the  works  of  the  older 
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writers,  especially  concerning  neoplasms,  with  a  certain  amount  of  intelligence,  as 
well  as  of  apolo^  for  the  inaccuracy  and  misnomers  of  the  past. 

Treatment. 

The  results  of  treatment  of  tumors  leave  much  still  to  be  desired, 
particularly  when  dealing  with  those  of  malignant  nature.  So  far  as 
purely  internal  treatment  is  concerned,  we  have  not  yet  discovered 
drugs  which  with  any  certainty  influence  cell-growth  to  the  extent  of 
making  them  reliable  or  effective.  In  the  past,  and  even  the  present, 
numerous  remedies  have  been  advocated  as  having  more  or  less  of 
power  in  this  direction.  Of  them  all  it  is  probable  that  arsenic  in  some 
form  is  more  efficacious  than  any  other.  This  is  certainly  true  in  the 
case  of  the  disease  elsewhere  spoken  of  as  malignant  lymphoma  y  or  Hodg» 
kin^s  diseasey  which  partakes  much  of  the  character  of  some  of  the  other 
neoplasms.  But  to  say  that  arsenic  alone  or  any  other  known  remedy 
can  be  relied  upon  at  all  times  is  probably  going  too  far. 

The  treatment  of  sM  operable  tumors,  then,  is  easentiaily  surgical 
{i.e.  operative),  although  it  must  be  confessed  that  to  a  large  extent 
results  are  based  upon  the  essential  character  of  individual  tumors. 
But  at  least  this  much  can  be  positively  stated,  that  to  be  successful  in 
the  removal  of  any  tumor  its  complete  extirpation  is  demanded.  Even 
the  most  benign  tumors  will  return  if  only  partially  removed.  This  is 
true  even  of  innocent  cysts,  which  will  often  be  re-formed  if  a  portion 
of  the  cyst-wall  be  allowed  to  remain.  Complete  extirpation  is  ordi- 
narily a  simple  measure  when  tumors  are  encapsulated,  as  many  of  the 
innocent  tumors  often  are.  On  the  other  hand,  the  j)erformance  of 
some  of  these  operations  is  made  difficult  and  hazardous  by  the  location 
of  the  tumor,  as  in  many  large  uterine  fibroids,  tumors  of  the  thyroid, 
etc.  But  when  dealing  with  malignant  tumors  the  only  secret  of  suc- 
cess is  to  extirpate  them  in  the  most  merciless  possible  manner,  sacri- 
ficing everything  which  may  appear  to  be  involved,  unless,  like  a  large 
blood-vessel  or  imix)rtant  organ,  it  be  essential  to  the  life  of  the  part  or 
of  the  individual.  These  general  statements  are  made  when  speaking 
of  tumors  in  a  general  way.  More  particular  directions  will  be  given 
when  dealing  with  particular  forms  or  in  the  chapter  on  Special  and 
Regional  Surgery.  ( Vi/le  also  the  Treatment  of  Malignant  Tumors  by 
Inoculation,  Appendix  to  this  chapter.) 

Classification. 

Following  custom  in  large  degree,  yet  being  guided  by  generally 
undeniable  facts  concerning  histological  structure,  tumors  Avill  be  classi- 
fied and  c(msidered  as  follows  : 

1.  Cysts. 

2.  Dermoids. 

3.  Teratomata. 

4.  Tumors  of  immature  mesoblastic  tissue-type. 

5.  Tumors  of  simple  mesoblastic  tissue-type. 

6.  Tumors  of  more  complex  mesoblastic  tissue-type. 

7.  T\imors  of  epithelial  type  or  of  epiblastic  origrin. 

8.  Tumors  of  grlandular  tissue-type. 

9.  Tumors  of  endothelial  type. 
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1.  CYSTS. 

A  cyst  may  be  defined  as  a  tumor  coivtaining  one  or  more  caviiieK 
filled  tvith  fluid  or  semifluid  coiUents,  This  specifies  nothing  with  regard 
to  the  location  nor  the  character  of  the  cyst-wall  nor  the  nature  of  the 
fluid  contents.     Following  Sutton,  I  divide  cysts  into  four  groups : 

1.  Retention-cysts. 

2.  TubulO'Cysts. 

3.  Hydrocdes  or  Distention-cysts. 

4.  Gland-cysts. 

Betention-cysts. — These  imply  a  previously  existing  cavity  whose 
outlet  is  obstructed  and  whose  contents  consequently  accumulate,  often 
to  such  a  degree  that  the  original  character  of  both  containing  wall  and 
contained  fluid  is  entirely  altered.  When  this  occurs  in  glands  or  gland- 
ducts  there  is  usually  complete  atrophy  of  gland-tissue,  providing  suf- 
ficient time  have  elapsed.  Such  cysts  are,  then,  due  either  to  permanent 
or  temporary  arrest  of  flow.  In  hydronephrosis,  for  example,  there  is 
obstruction  of  the  renal  outlet  and  dilatation  of  its  pelvis,  with  partial 
or  complete  atrophy  of  the  kidney-structure,  until  a  cyst  of  enormous 
size  maybe  present.  When  a  similar  condition  obtains  in  the  uterus, as 
by  obstruction  of  the  cervix,  perhaps  due  to  injury  done  during  labor, 
we  have  a  condition  known  as  hydrometra,  seen  occasionally  in  women, 
often  in  the  lower  animals,  and  particularly  in  those  having  a  bicomate 
uterus,  causing  a  condition  often  mistaken  for  an  enormously  dilated 
Fallopian  tube.  Similarly,  when  the  common  bile-duct  is  obstructed, 
which  may  be  due  to  impacted  gall-stones,  to  inflammatory  lesions, 
tumors,  etc.,  we  may  have  such  backing  up  of  bile  in  the  gall-bladder  as 
to  produce  the  condition  known  as  hydrocholecyst. 

Under  any  of  these  circumstances  pyogenic  bacteria  may  produce  infection 
which  will  be  more  or  less  promptly  followed  by  suppuration ;  and  then,  instead 
of  hi/dronepkrosiSf  hydrometra^  hyarosalpinXy  etc.,  we  get  pyonephrons,  pyomeirn^  and 
pyosalpinx. 

Tubulo-cysts. — These  are  cystic  dilatations  of  certain  functioidess 
ducts  and  obsolete  canals  which  no  longer  serve  a  useful  purpose.  They 
comprise — 

1.  Cysts  of  the  Vitello-intestinal  Duct. — Cysts  originating  from  this 
functionless  duct  occupy  the  umbilical  region,  sometimes  projecting  exter- 
nally, sometimes  internally.  They  are  usually  lined  with  mucous  mem- 
brane furnished  with  villi  and  columnar  epithelium.  Such  a  cyst  may 
possibly  be  confounded  with  an  umbilical  hernia.  These  cysts  occasion- 
ally olMjn  at  the  umbilicus  and  discharge  irritating  material,  sometimes 
fecal  matter.  Cystic  dilatation  of  the  portion  of  the  duct  originally 
connected  with  the  ileum  is  also  occasionally  met  with. 

2.  Allantoic  Oysts. — These  are  connecjted  with  the  urachus,  which 
should  ordinarily  be  found  as  a  fibrous  cord,  but  which  occasionally  per- 
sists in  a  jK^rvious  condition,  in  whole  or  in  }>art.  At  birth  it  is  often 
traversed  by  a  ver\'  narrow  canal  lined  with  epithelium  continuous  with 
that  of  the  bladder.  The  urachus  lies  outside  the  peritoneum,  and  may 
be  dilated  at  any  iK)iiit  between  its  two  extremities.  When  the  entire 
urachus  is  pervious  urine  is  discharged  from  the  navel. 

3.  Oysts  connected  icith  Reniains  of  the  Wolffian  Body. — ^The  Wolfiian 
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bncly,  or  the  me.^iiephros,  is  intiiuately  rektoil  with  tht*  deveh>pmeiit  of 
tlie  kill  no  Vt  the  ovary,  ant!  the  testis?.  In  the  two  latter  locations  glan- 
dular eh?ments  may  be  met  with,  |K^i>ii.sting  in  adult  life. 

!n  the  male  the  fubu/en  [>e^.^ist  as  exctrtonf  durfA  from  thf  tesfitt,  but  in  ih^fnnale 
thoy  ptvsist  ill  a  vfsti|i:ial  i"<inrJitinn  uh  iIr-  parovanum  and  Gartner- n  4uch,  The 
nvary  proper  coi^siHtii  of  the  oo/Jtormi  iind  the  parodphorfm^  the  foriner  bi^itig  the  egg* 
hearing  porliou,  the  latter  receiving  the  tuL>ul&^  hum  the  adjoiinng  structure 
kiHJWti  us  the  punivarimu.  The  pafmphoron  give*  rise  to  eystsi  which  burrow 
deeply  between  the  layers  of  the  bniad  ligament,  make  their  way  alongi^rde  the 
uterus,  aud  raise  the  peritoneuni.  It  is  a  preuliarity  ot  these  eystn  that  their  inner 
walU  otten  become  papiliomatoux,  and  may  t^ven  tievehiji  sueh  a  iT«>p  of  warty  out- 
growths that  these  make  their  way  through  the  eyst  wall  and  protrude  into  the 
abdominal  cavity,  vvliere  they  soruetiait^  beconje  ileiaehed  and  are  dropped  as  loose 
bodies  into  the  peritoneal  sac.  The  windition  if*  also  often  accuinpaiHed  bv  warty 
grrowtlis  upon  the  peritoneal  surfaces,  Thei^e  need  j?ive  rise  to  no  alarai^  heeause 
they  usually  disap]tear  spontaneously  with  removal  of  ihe  tumor,  Parmphorifie  cifsis 
are  to  be  distinguished  from  parovaritin  cysts,  which  develoji  from  the  i»arovarium, 
this  latter  consisting  of  a  nuud>er  td'  tnhyle8  situated  between  the  layer><  of  the  mejao- 
ftalpinx,  eom  posed  of  an  outer  series  of  tubules  known  miKobe/tn,  an  inner  set,  about  a 
dozen  in  number,  known  as  the  vrrtical  tubules,  with  a  straight  tube  running  at 
right  angles  to  these  through  the  broad  ligament  to  the  vagina,  known  as  Gfirt- 
net' a  duet,  wbieh  is  homohi^ous  with  the  vas  deferens*  of  the  male.  Cystic  dilata- 
tion of  Kobe  It's  tubes  is  often  met  with,  these  cysts  being  very  small  and  having  no 
clinical  ijnportance.  Cysts  arising  from  the  vertical  tubules  ;ire  usually  traospar- 
en\  until  they  atUiiri  considerable  size,  when  their  walls  thicken.  Their  eimtained 
fluid  is  not  harmful,  and  after  rupture  id  such  ey^ts  irdcrnalty  the  fluid  is  absorbed, 
and  thuf*  dispiwed  n\\  Such  eystss  may  rupture  and  refill  several  times.  As  between 
fh*'  pnrfMiphorouM  nnd  pnrotmrkiti  ctfjutu,  the  latter  are  usually  ejii*ily  euacleatcd,  carry 
the  ovary  uprm  one  side,  and  have  the  Fallopian  tube  stretched  viver  them  witlmut 
communication. 

The  internai  i^eeticms  of  Gdrtne/m  duvf  are  more  often  involved  in  animals  than 
in  women,  but  excellent  illustrations  of  cystic  dilatalitHi  of  its  various  portions* 
have  been  niet  with,  usually  in  the  walls  «if  the  vagina. 

Corresponding  to  the  above-mentioned  conditions  met  with  in  the  female  we 
find  in  the  male,  an  the  result  of  changes  in  the  Woltlian  body,  two  quite  common 
cimditions — tiirtj^teti  hydroerie  of  /Ar  ir»ti(i*'  and  fffftsrft/rysfie  dptjerterntitju  of  the  same. 
Like  the  ovary,  the  testicle  is  a  eomidex  organ  witli  remnants  of  the  mesonej^liros 
persistinsr  anitmg  its  duct^,  while  only  a  few  rd'  the  W«dffian  tnljulcs  remain.  True 
encysted  hvdroceirs  arise  sometimes  in  the  etli'renl  tubes  of  the  testis,  and  some- 
limes  in  Kobelt's  tubes  (the  same  structures  which  in  the  female  give  rise  to 
parovarian  cysts),  the  two  conditions,  therelhr*^,  being  analogous  and  honuilogous. 
The.'ie  cystj^,  though  closely  associated  with  the  testis,  lie  faitside  its  tunica  vagi- 
nalis. Their  contaiaed  fluid  is  usimlly  clear  or  of  a  aiilky  whiteness,  due  to  fat- 
glrdiules.  Sometimes  it  contains  spertnato/.oa.  ,\tiother  variety  is  cystic  dilata- 
tion of  one  or  more  of  A'obelt'H  tub u kit ^  which  ig  often  described  as  involving  the 
hjdntid  of  MonffifpiK 

Genrral  rf/itf.h  dUea^e  of  fhe  fe^fia^  known  also  as  adenomatous  degeneration,  was 
formerly  spoken  of  as  hydatid  dispjise  of  the  same  f>rpin.  The  multiple  cysts 
appear  to  originate  in  the  remnant  of  the  mesonephros  still  persisting  known  as  the 
paradidf/miK  The  cavities  are  lined  with  {^pUhAiiim,  nnd  papilhmafouif  irdrnctixfic 
formation  is  not  uncommon.  These  tumors  in  time  past  have  been  unfi>rtunately 
spoken  of  by  a  number  of  improper  name*i,  such  as  '*  cystic  sarcoma/'  cte. 

Hydroceles. — Tn  time  past  this  narae  also  has  been  made  to  rover  a 
nmlti tilde  of  eonditions.  At  [>rt\'^ent»  hy  eommon  eoiisf*nt,  when  no 
other  ha^lity  i.s  sprtketi  of,  hydru(»ele  t>f  tlio  ttmiea  vaginalis  is  niider- 
stood,  (The  term  really  implies  a  rnUvHton  of  water  if  JfukJ  in  a  pre^ 
ptoudy  cxmting  aeroun  raritt/.)    Tfiis  is  tlie  most  common  form. 

Po«silnlity  of  it«  formation  depends  upon  the  prolongation  of  the  peritoneal 
ciivity,  which  takes  places  in  advance  of  ht  i\]onm  with  the  descending  testicle,  and 
which  io  almost  all  the  lower  animals  remains  connected  with  the  general  cavity 
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throughout  life.  In  men  only  is  it  expected  to  dose,  even  before  birth.  When 
the  portion  which  extends  alcmg  the  aperniatic  cord  h  ntit  completely  obFiterated 
we  have  encif^ffeti  hydroeek  of  the  cord^  or  funicular  hffdf'oeele^  which  is  not  cotnmon* 
The  common  form  of  Uydrdcelc  in  constituted  hv  serous  effusion  into  the  tunira 
vttg:iniilis,  jiJid  oecurw  usually  without  recoguiziible  exciting  cause.  It  will  be 
treated  of  more  fully  in  its  appropriate  phice  in  Volume  11. 

The  corresponding:  proce^^s  of  peritoneum  in  the  fenmlc  is  known  as  the  eQmt\ 
qf  Xnek :  iind,  wlicii  persistent,  this  also  becomes  distended  with  fluid  and  fornitf 
a  cyst  known  as  hf/drocf/e  of  thr  eaital  qf  Nufl,  occupying  the  inguinal  canal. 

In  many  of  the  lower  animals  the  ovaries  are  contained  within  a  serous  sac 
derived  from  thi>  peritoneum  which  is  connected  witli  the  opening  of  the  Fallopian 
tubes t  i*o  that  when  the  ova  escajie  from  the  ovary  they  enter  these  tubes  and  pa«* 
to  the  uterus  without  entering^  the  geueral  peritoneal  cavity.  This  ovarian  sac  is 
subject  to  serouH  distention,  and  constitutes  a  condition  name*l  by  Sutton  aa 
ovarian  hydrocdf.  An  homologous  condition  obtains  sometimes  in  the  human 
female  by  pathological  adhc^iion,  and  such  cysti^  sr>metimt^  attain  large  (iiite.  They 

f project  from,  and  are  intimately  connected  with,  the  posterior  layer  of  the  broad 
igament. 

Hydroceles  of  the  neck,  so  en  Him!,  nre  evstit*  enlleotiojKs  of  c<m- 
gt^iiital  origin  found  in  the  eervictil  region,  dtie  to  ililatation  of  diicti^  or 

Fkj.  !  17, 


Congvulitil  IjydrucL'ie  of  neck. 

cleft.s  whidi  should  hiivo  ^lisapjM^Mri'*!  ut  or  t^efon'  birth.  The  form  of 
cyst  to  whioh  the  iiuoie  ivf  **  hydrtHU  le  ni*  the  inrk  ''  ib  uBiitilly  limited 
is  iveognizable  at  or  soon  after  birth,  and  eonj^tititti??  a  fliictuatiiiir 
tumor,  often  extending  ()eneath  the  elaviele  into  tlie  axilla  or  down  U{wiii 
tlie  thorax.  They  may  tRtnipy  the  entire  lateml  repon  of  the  neek^antl 
may  be  unilatenal  or  bilateral — may  be  single  or  mnltilcjeidar,  and  may 
even  intereonuninneate  (Fi*^:.  147). 

They  originate  always  beneath  the  deep   fascia.     Some  of  these  cyats  are 
undoubtedly  due  to  dilatation  of  lymph -spacei?.     This  is  particularly  true  of  the 
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multilocular  forms.  There  is  noted  in  many  of  them  a  tendency  toward  spontane- 
ous recovery,  but  many  of  them  require  operative  measures  for  their  eradication. 
Occasionallv  their  walls  are  extremely  vascular,  even  to  the  degree  meriting  the 
term  TUEvoia. 

Some  of  these  cysts  are  considered  by  Sutton  to  be  essentially  examples  of  the 
laryngeal  saccules  which  are  met  with  as  diverticula  from  the* laryngeal  mucous 
membrane,  which  undermine  the  deep  cervical  fasciae  of  certain  monkeys.  These 
air-chambers,  which  are  normal  in  the  monkey,  communicate  with  the  larynx 
through  the  thyro-hyoid  membrane,  and  occasionally  run  down  beneath  the  upper 
border  of  the  thorax.  Many  of  the  cysts  having  this  resemblance  are  closely 
related  to  the  hvoid  bone  and  to  the  larynx,  and  there  is  very  much  to  substantiate 
the  view  thus  alluded  to. 

Glandular  Cysts. — Ranula  is  an  altogether  too  comprehensive  term 
which  has  long  been  used  in  surgery,  alluding  to  certain  cysts  met  with 
for  the  most  part  in  the  floor  of  the  mouth,  and  not  indicating  minutely 
their  character  nor  their  exact  location.  At  present  this  term  should 
either  be  restricted  in  sienification  or,  perhaps,  better  still,  be  elimi- 
nated. If  used,  it  should  be  confined  to  retention-cysts  due  to  obstruc- 
tion of  the  submaxillary  or  sublingual  ducts.  Such  obstruction  is  often 
caused  by  salivary  calculi  impacted  in  the  duct-orifices.  In  other 
instances  it  is  due  to  cohesion  of  die  margins  of  the  outlet.  A  similar 
condition  in  the  parotid  duct  is  known,  but  is  very  much  less  common. 
Aside  from  this,  certain  other  cysts  originate  from  minute  beginnings 
in  and  about  the  floor  of  the  mouth,  being  due  to  dilatation  of  the 
mucous  glands,  particularly  one  near  the  tip  of  the  tongue,  sometimes 
known  as  Nuhn^s  gland.  Dermoid  cysts  in  this  locality  are  not  uncom- 
mon. In  time  past  every  cyst  of  the  floor  of  the  mouth  was  described 
as  ranula. 

Pancreatic  cysts  correspond  in  large  degree  to  salivary  cysts,  the 
pancreatic  duct  becoming  dilated  by  retention  when  its  orifice  is 
obscured ;  and,  indeed,  the  condition  has  been  spoken  of  as  pancreatic 
ranula.  Sometimes  the  canal  is  dilated  in  distinct  portions,  so  that  the 
condition  resembles  a  string. of  cysts;  at  other  times  it  is  the  terminal 
portion  which  is  most  enlarged.  Such  cysts  attain  large  size  and  con- 
tain for  the  most  part  mucoid  material.  Examples  have  even  been 
reported  showing  that  they  have  attained  a  capacity  of  two   gallons. 

In  the  mesentery  there  sometimes  develop  cysts  which  are  known  as 
chyle'CystA,  whose  sacs  appear  to  be  formed  of  separate  mesenteric  layers, 
their  cavity  being  occupied  by  fluid  identical  with  chyle.  Such  tumors 
also  sometimes  attain  great  size. 

In  the  eyelids  one  occasionally  meets  with  cystic  dilatations  of  the 
lachrj-mal  ducts.  These  are  known  as  dacryopic  cysts  or  dacryops. 
Fistulse  result  when  they  are  opened  through  the  skin,  and  if  meddled 
with  at  all  they  should  be  radically  extirpated. 

Pseudo-cysts. 

In  his  elaborate  work  on  tumors  Sutton  has  made  a  distinct  classifi- 
cation of  pseudo-cysts,  which  lack  some  of  the  characteristics  of  genuine 
cysts,  yet,  nevertheless,  are  entitled  to  consideration  in  this  place. 
Among  these  are  included  inteMrnal  diverticula  and  vesical  diverticula,  in 
either  of  which  instances  hernial  protrusions  of  the  mucous  menibmne 
through  the  outer  coating  of  the  bowel  or  of  the  bladder  occur,  thus 
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forming  pouches.  These  are  common  in  the  bowel,  rare  in  the  bladder; 
especially  in  the  former  locality  they  are  often  multiple.  This  condi- 
tion is  often  spoken  of  as  sacculation,  and  sacculation  of  the  bladder 
may  even  be  confounded  with  true  urachus-cyst.  They  are  of  little 
consequence  so  long  as  foreign  materials,  such  as  faeces,  urinary  calculi, 
etc.,  do  not  lodge  in  them. 

Pharyngeal  diverticula  give  rise  to  rare  but  most  interesting  timiors. 
It  is  well  known  that  the  branchial  clefts,  which  in  early  foetal  life  con- 
nect with  the  pharynx,  are  sometimes  not  completely  closed,  and  that  a 
portion  of  one  may  persist  abnormally,  giving  rise  to  a  condition  known 
as  the  pouch  of  Rathke,  There  may  also  occur  sacculation  of  the 
pharyngeal  wall  where  it  joins  the  oesopliagus,  or  hernial  protrusions, 
especially  in  Rosenmuller's  fossa. 

Cystic  dilatation  of  Rathke's  pouch  occurs  near  the  upper  part  of  the  pharynx, 
and  may  attain  the  size  of  a  marble.  Hernial  pouches  are  seldom  mistaken  for 
cysts,  and  are  of  importance  mainly  because  of  the  fact  that  food  or  other  foreign 
material  gathers  ana  lodges  in  them.  Most  of  the  other  cystic  abnormalities  of 
the  pharynx  pertain  to  dermoids,  and  will  be  considered  shortly.  In  a  general 
way,  these  pharyngeal  tumors  have  been  grouped  as  pharyngoceles. 

Similarly,  in  the  (esophagus  and  trachea  hernial  protrusions  occur,  and  lesions 
closely  resembling  retention-cysts  may  be  met  with. 

iSynovial  cysts  (i.  e,  those  containing  synovial  fluid)  may  arise  (1)  by 
protrusion  of  synovial  sheaths ;  (2)  by  distention  of  bursse  in  the  vicinity 
of  joints  ;  or  (3)  by  hernial  protrusions  of  joint  membranes.  They  are 
often  met  witli  in  connection  with  the  larger  joints,  more  particularly 
perhaps  about  the  knee.  In  this  way  tumors  as  large  as  goose-eggs 
may  be  formed,  while  their  location  may  be  so  shifted  that  they  present 
themselves  in  perplexing  ways.  To  that  form  produced  by  hernial  pro- 
trusion of  the  lining  of  a  tendon-sheath  has  been  given  the  name  gan- 
glion. 

The  simple  ganglion  is  most  often  seen  on  the  back  of  the  wrist,  and,  while  it 
is  often  only  connected  with  the  tendon-sheath,  it  undoubtedly  frequently  con- 
nects with  the  synovial  membrane  of  the  carpal  joints.  The  compound  ganglion, 
so  called,  is  a  much  more  serious  and  extensive  affair,  bein^  one  which  has  pro- 
longations in  two  or  more  directions,  and  usually  containing  peculiar  booies, 
known  commonly  as  melon-seed  bodies,  which  appear  to  be  fibrinous  concretions 
worn  round  and  smooth  by  attrition.  These  are  present  sometimes  in  enormous 
numbers.     (  Vide  Tuberculosis  of  Synovial  Structures,  Chapter  IX.) 

Bitrm'  are  normal  in  many  well-known  situations  in  the  body,  but 
may  undergo  cystic  dilatation  and  become  annoying  tumors.  In  many 
other  places,  under  the  influence  of  friction  or  mechanical  irritation, 
there  develop  bursae  which  are  known  as  adventitious.  These  are  some- 
times subtendinous,  and  may  communicate  alike  with  joint-  and  tendon- 
sheaths.  Tliese  are  true  cysts  of  new  formation  not  developed  from  a 
pre-existing  cavity. 

They  are  largely  the  effect  of  peculiar  occupation,  as  in  housemaids  and  carpet- 
layers  there  frequently  is  formed  a  prepatellar  bursa,  while  miners  get  them  upon 
the  elbow,  porters  upon  the  shoulder,  plasterers  upon  the  forearm,  etc.  In  the 
same  way,  by  the  pressure  of  ill-fitting  boot^,  an  adventitious  bursa  is  developed 
over  the  expanded  head  of  the  first  metacarpal  bone,  thus  forming  a  condition 
known  as  bunion. 
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term  has  been  apnliefl  by  Stittou  to  jiHemlo-cystic  dilatation  of 
certain  eavities  fmiml  in  the*  brain  and  c'i?ntnil  nervons  svsstein.  Ilifdrty- 
t'fphffiuH  h  in  one  .sen^^e  a  p?;eudy^ey.st  of  tliis  variety,  liuite  eijrre- 
sjM^ndin^  to  it  in  fetal  life  is  hi/drammoH.  Hydrm*t'le  or  cystie  dilata- 
tion of  the  fourth  ventricle  is  well  known.  ( 'ntniaf  mt'ningovf'fvM^\\hlr]t 
liW  htToial  protrusions  of  bniin^nieinh nines,  niv  also  j>seiidr>-('vsts,  to  be 
ineliided  in  this  eate^on%  Thry  will  hv  mnsiduR'd  at  due  length  iuthe 
ojM^nin^  rhapter  of  tht*  St't'ond  Volume.  (  ejthtt/hirmafomrf  Uii*i:lit  pjssi- 
bly  be  also  ineludtxl  in  the  sjime  way.  Spina  bfJiiJa,  a  ei*ndition  to  be 
more  niijintely  deseril)ed  in  Volume  II.,  is^  nevertheless,  pnietieally*  a 
eynt  of  eon^enital  oripn  involvirirr  t!ie  spinal  nienin^i's.  One  form  of 
spina  bifida  is  <"onstitiited  by  eystit-  dilatation  of  the  central  ranal  of 
the  s|)inul  eoixl,  antl  pnwluees  the  condition  aecunitelv  spc»ken  of  as 
Si/ringo^mydocffe.     (  Vide  Chapters  I.  and  IL  Vol.  IL) 

Sutton  has  reudorefl  a  very  jxretit  servii-e  by  showing  that  the  bniin  and  Kfniml 
cord  are  really  ev^olved  from  a  Hegnn-at  of  the  priiiiary  intcHtitie,  ami  tliiit  llie 
intrntinal  canai  and  the  ncttrnl  canal  vommunitatr  ht  ftrta/  ii/f  at  tlieir  lower  ftrmhia- 
fiontf ;  while  it  tias  heen  shown  bv  several  thai  in  the  earlier  ionns  <if  nmmnia- 
11  an  life  they  were  also  eonnected  l>y  their  tiuftritjr  fn'minatioujf.  IL  is  hi  this  way 
that  certain  complex  and  rarely  met-with  tumors  of  the  sarral  and  coccygeal 
region  are  to  be  ex(*hiined.  So  also  in  the  collection  of  lymphoid  tissne  in  tlie 
vault  of  [he  pharynx^  known  aa  Luj^chka  '«  tom^i/,  and  in  the  eorcvgeal  region, 
known  at*  IjMrhkti*ft  ghtmi,  ii  being  a  curious  and  njonl  iiiHtruttive  fact  that 
lymphoid  tissue  of  this  character  alway^^i  is  met  with  in  the  neighborhood  of  obso- 
lete canals. 

Hydatid  Otsts. 

Hydatid  cystB  eonstitnte  a  distinet  class  of  psriido-i'iff^^  due  to  tlie 
prenenvc  of  pa  ramies.  In  thii^  partieular  instance  it  is  tlie  ordinary 
tai^e-worm  (Tienia  ecbinoeoccus),  whose  adidt  form  inhabits  the  intes- 
tines of  do^s,  and  whos4:^  p^gs  art^  conveyed  either  with  fofxi  or  drink 
into  the  alitncntar}'  passatres  of  man,  where  they  are  batehe<l,  whih*  tlie 
embryo,  mi^nitiu^  into  scune  ilistant  oi^^an  or  tissue  v'ui  some  bbnul- 
vessel,  gnidnally  liecomes  transformed  into  a  cyst  whose  wall  luis  a 
peculiar  structure  and  whieh  is  usually  surronnded  by  a  fibrous  t?apaulc. 

The  cyst- wall  consists  <if  an  dastic  outer  coat,  with  a  lining  layer  consisting 
of  granular  matter,  muscle- tisane,  etc.,  wdulc  from  it  there  develop,  as  the  cy.'»t 
growsj  small  ve^iclet*,  the  hrood-rapfiufr,'<  of  writers  on  this  huhject,  contaiiiinij  num- 
hers  of  aroiifrif^  whieii  arc  niinntc  animal  headn  furnished  with  mucking  disks  and 
a  distinct  fiarasitic  organiKulifm.  Hydatid  rys*t*<  attain  Homctimes  ciiormous  ilimcn- 
sions,  and  contain  within  them  repetitions  of  themselves,  know*n  us  *laitffhf*'}''q/»(j*, 
Occa.Hionally  such  a  cyst  fails  to  reproduce  vesicres  or  brood-capj^ules,  au*l  then  is* 
ftpoketi  of  as  nt^rifi\  Mnltilocidar  hyd.*itid  cysts  also  arc  found.  The  characteristic 
hooklcts  which  fonn  a  part  of  the  parasitic  organism  are  disitiiii'tivc  and  pathog- 
nomonic when  ever  met  with.  They  can  be  shown  by  a  low  jumer  of  the  micro- 
scope. Hydatid  disease  is  very  uncommon  in  this  country,  but  extremely  preva- 
lent in  certain  localities,  particularly  bo  in  Iceland  and  Australia. 

Cystic  Degenerations. 

Another  term  userl  in  eonueeti<ui  with  many  tumors  or  eystit*  iVtrnia- 
tions  must  \m  detiucd  here.  Haematocele  is  an  expression  meanitj*,^  a 
tumor  compifsed  oripinully  of  etfused  bloml  which  has  nnderg'one  ehenii- 
cal  ami  other  ehanges,  whieh  consist  of  himi nation  and  thickening  of  its 
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exterior  portion  and  flnidification  of  the  interior,  until  in  course  of  time 
such  an  internal  blood-clot  may  be  converted  into  a  distinct  and  plainly 
walled  cyst.  This  condition  is  met  with  especially  often  in  two  loca- 
tions— namely,  in  the  pelvic  and  between  the  cranium  and  the  brain,  or  in 
the  brain,  where  distinct  and  beautiful  illustrations  are  not  infrequently 
met  with.  As  time  goes  on  the  haemoglobin  entirely  disappears,  and  the 
contents  of  these  cysts  are  translucent  or  even  watery  in  appearance. 
Hematoceles  may  form  where  there  has  been  internal  hemorrhage  in 
certain  locations  which  has  failed  to  absorb,  and  where  no  pyogenic 
infection  has  occurred. 

Pseudo-cystic  changes  occur  in  many  other  tumors  and  in  other  parts 
of  the  body  as  the  result  of  mucoid  and  colloid  liquefactions— conditioni^ 
which  are  amply  described  in  works  on  general  pathology.  Suffice  it  to 
say  here  that  in  the  midst  even  of  apparently  dense  and  entirely  defined 
tumor-masses  changes  of  this  kind  occur,  and  lead  to  formation  of  cavi- 
ties containing  fluid  of  variable  consistence,  causing  the  tumor  when 
divided  to  present  much  the  appearance  of  the  geodes  or  quartz  rocks 
containing  cavities  lined  with  quartz  crystals.  The  occurrence  of  such 
cystic  changes  is  indicated  in  naming  such  a  tumor  by  prefixing  tlie 
term  cysto-,  as  cysto-sarcoma,  cysto-fibroma,  etc. 

2.  DERMOIDS. 

Dermoids  are  cysts  or  tumars  containing  tissues  and  appendages  which 
are  developed  from  the  epiblast,  and  which  occur  in  situations  where  skin 
and  mucous  membrane  are  not  normally  found.  The  simplest  form  of 
dermoid  is  a  cyst  whose  interior  is  lined  with  modified  skin,  containing 
sebaceous  glands  and  hair-follicles,  from  which  often  numerous  long 
hairs  are  produced.  Even  sweat-glands  may  be  present.  Its  cavity  is 
occupied  by  mixed  material,  pultaceous  in  character,  made  up  of  sebum, 
cholesterine,  and  growing  hairs  which  are  often  rolled  into  balls.  The 
sebum  is  the  product  of  the  glands  contained  in  the  cyst-wall. 

A  more  complex  form  of  so-called  dermoid  cyst  is  met  with,  in 
wliicli  we  find  unstriped  muscle-fibre,  teeth,  mammary  glands,  etc. 
These,  strictly  sj^aking,  belong  rather  to  the  class  of  teratomata,  since 
they  contain  more  or  less  tissue  not  of  epiblastic  origin. 

A  dermoid  tumor  is  one  lacking  cystic  characteristics,  made  up  of 
tissue  largely  developed  from  the  epiblast,  with  more  or  less  tissue  of 
mesoblastic  origin.  Such  a  tumor  may  contain  much  connective  tissue, 
fat,  fietal  hyaline  cartilage,  and  even  nerve-tissue,  while  from  its  exte- 
rior long  hair  may  grow,  and  teeth  may  project  from  its  surface  or  Ik* 
imbedded  witliin  its  substance.  Such  tumors  are  most  often  found  in 
the  pharynx  and  about  the  rectum. 

The  whole  explanation  of  dermoids  and  teratomata  must  be  gleaned 
from  einbryology,  and  rests  upon  the  combined  arrangement  of  the  dif- 
ferent l)last(Klermic  layers  of  the  developing  ovum  and  upon  the  facts 
already  alhided  to  in  explaining  Cohnheim's  hypothesis  of  the  origin  of 
tumors.  Strictly  s|)eaking,  a  dermoid  should  contain  only  that  which 
may  he  develojK»d  from  the  cpibiasfic  layer.  It  is  well  known  that  teeth 
and  hair,  as  well  as  sebaceous  material,  are  epiblastic  products.  Conse- 
quently, such  material  may  be  found  within  a  dermoid  and  call  for  no 
further  explanation  than  an  epiblastic  inclusion,  according  toCohnheim's 
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views.  But,  so  soon  a,s  siicli  a  tiounr  coiitaiiis  bono,  muscle,  nerve-tissue, 
etc,  {if,  tissues  of  inesublastie  unj2;iii)  we  should^  strictly  sf)eiikingjdr<)]> 
the  term  (hrmotd  ami  consider  it  n  feratoinu,  Such  is  the  aee unite  dis- 
tinction bc»tween  these  two  terms. 

The  mci^t  pronnoriit  ch:inirteristics  of  dermoid  cysts  are — First,  th'n,  whieb 
maybe  thick  ur  ihiu,  lined  widi  |>apHlu:\  frmtniniiig  more  «)r  \em  pipmeiit,  its 
det']H^r  hiyen*  jiij^tiesttidg  a  quaiMilv  uifiit,  Hccmid,  ftfttr,  nhidi  next  to  sdvin  is  the 
most  irmstaQt  :^tructi»re  found  in  dermoids;  this  iiuiy  be  jirpserit  iti  very  trifling^ 
amount  or  iu  long  coils  or  balls.  It  h  of  interest  that  in  dermoids  founj  m  ani- 
nuili*  cowred  with  wool  we  lind  the  same  character  of  hairy  structure,  while  in 
birds  dermoids  cfintain  fcatbcrn  rather  tbiin  hairs.  Third,  ^fbffceom  tjiands  and 
their  peculiar  secretion  are  ttlini*st  invarialdy  fnuud.  Tbes^e  may  be  of  large  size, 
and  sebaceous  retention -cysts  may  be  seen  in  the  Wiills  of  dermoids,  Rnmctime:^ 
Aorr/y  matter  or  tissue  is  bmnd  in  these,  indicating  the  sauie  rehition  between  horn 
and  sebacciius  structures  as  we  see  upon  the  external  skin  in  f>ther  instances.  So, 
t<Jo,  material  resembling  the  texture  of  finger-nails  is  occai4ionally  found  project- 
ing into  the  cavity. 

The  fluid  or  semifluid  contents  of  these  cys^tH  coiisiHt  usunllvof  sebacenus  mate- 
riul,  c  hoi  ester  ine,  epithelial  dfibris,  etc  Sometimes  it  is  thick,  sometimes  thin — 
metimes  consists  almost  entirely  of  mucus. 

It  is  not  unetmimori  to  find  stnietijrc»s  in  orarkin  dermoids  elosely 
analogous  to,  or  actually  ix^^imA Amg^  miimmart/  f/kuufM.  Tliese  may  be 
mere  uip]*le-!ik<'  jjHK'esses  of  skin,  or  eonipletely  develojK'd  inammff^ 
well  tnniu'd,  but  witlutut  duets  or  gland- tissue,  may  <»eeti|»y  such  a  tyst. 
These  rt^lly  are  jm^mh-mamimrf  because  they  liave  no  diu'ts.  Ncver- 
thelcs^H,  gland idar  tisstie  i.s  not  always  absent.  This  resenddatice  pR>- 
eeeds  even  further,  in  tliat  in  some  of  these  ovarian  mammie  elmnges 
oceiir  analogous  to  those  which  take  place  in  normal  l)reasts. 

The  epiblast  seems  to  have  the  pjower  of  developing  manimarj'  glands  or  super- 
numerar>'  mammae  in  most  locations — in  fact,  ujion  any  part  of  the  body*surlace. 
About  the  thorax  they  arc  commnn  ;  upon  tiie  abdomen  they  are  rarely  met  with ; 
and  they  have  been  f(»and  even  upon  the  bxbia. 

^weat-glamh  arc  infrequent  in  dermoids.  Tarth  are  quite  ccmimon.  These  may 
vary  in  number  from  two  or  three  u[»  to  several  hundred — may  be  imbedded  in 
definite  socketsi  or  simply  sprout  from  the  cyst- wall.  Oecasimmlly  bone-matcnal 
lodging  such  teeth  and  crudely  resembling  a  jaw  will  be  found. 

Dermoids  i*ontaining  nnrroits  memhrfntr  are  found,  esi>ecially  in  con- 
nect iiui  with  the  ovary  antl  witli  tlie  |H)st-anal  gut  (/.  e,  tlie  cuiginal  jmis- 
sagt*  communicating  between  the  spinal  and  alimentarj^  canals). 

It  is  curioTis  tliat  under  tliesc  circnmstance«  mucous  membrane  is  sometimes 
furnished  with  hair,  as  it  normally  is  in  the  stomach  or  other  cavities  of  some  of 
the  lower  animals.  Mucous  glands  and  rctention-cyst*i  of  these  glands  are  also 
foutid  in  ovarian  dermoids.  This  will  !>e  nuich  more  readily  understood  if  the 
mutability  of  skin  and  mnentis  membrane  he  not  forgotten.  The  transition  from 
one  to  the  other  is  not  diflicult,  and  we  find  all  intermediate  stages  between  the 
two  extremes — if  not  in  man^  at  least  in  the  animals.  This  will  account  also  for 
the  fact  that  skin -covered  dermoid  tumors  are  found  in  certain  parts  of  the  ali- 
mentary canah  and  particularly  in  the  nharynx.  These  tumora  grow  also  from 
the  mucous  membrane  of  the  bowel,  of  tlie  rectum^  or  even  of  the  small  intestine, 

Sutton  has  made  a  happy  divisifui  of  dermoids  into  three  classes: 

2,   Ovarian, 
f J .    Ttf  h  1 1  lf)-(h'  rm  o  iffs, 
Ip  Sequestration  dermoidB  nceiir  chiefly  in  situations  where  <luring 
embryonic  life  eealeseence  takes  place  between  two  surfaces  pixsscssing 
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an  epiblastic  covering,  although  sometimes  this  coalescence  practically 
occurs  late  in  life  and  by  implantation. 

Dermoids  of  the  trunks  occur  particularly  where  opposite  halves  of  the  body- 
wall  coalesce — that  i**,  in  the  mid-line  of  the  trunk  ana  nead.  Dermoid  cysts  are 
found  rarely  in  connection  with  spina  bifida,  and  certain  tumors  spoken  of  as  spina 
bifida  undoubtedly  are,  in  effect,  dermoids.  Anteriorly,  dermoids  occur  frequently 
in  the  scrotum,  possibly  occasionally  in  the  testicles.  At  the  umbilicus  they  are 
rarely  met  with — usually  as  pedunculated  tumors  projecting  externally.  In  the 
mid-line  of  the  thorax  and  neck  they  are  most  common  opposite  the  manubrium, 
dropping  down  behind  it  to  inyade  the  anterior  mediastinum.  Near  the  hyoid 
bone  they  occur  relatively  frequently ;  about  the  head  they  are  met  with  most  wni- 
monly  at  the  angles  of  the  orbits — more  so  at  the  outer  than  the  inner  angle.  Der- 
moid cysts  are  known  to  oculists  as  growing  upon  the  iris  or  springing  from  the 
conjunctiva.  About  the  ear  they  are  not  infreauent;  in  the  roof  of  the  mouth, 
especially  when  this  be  incomplete,  we  freouently  find  cysts  of  epiblastic  origin. 

Sequestration  dermoid  cysts  are  also  undoubtedly  found  in  connection  with  the 
dura  mater,  in  the  scalp,  most  commonly  at  the  anterior  fontanelle,  at  the  root  of 
the  nose,  and  at  the  external  occipital  protuberance,  where  they  may  be  con- 
founded with  sebaceous  cysts  or  with  meningoceles.  In  order  that  a  dermoid  of 
the  dura  may  communicate  with  the  akin  there  must  of  course  be  osseous  defect. 

Sequestration  dermoids  upon  the  limbs  have  been  mostly  reported  as  sebaceous 
cysts.  They  are  rare,  and  usually  associated  with  antecedent  injury,  by  which 
epiblastic  structures  are  driven  in  and  implanted  in  such  a  way  that  as  they 
develop  they  give  rise  to  these  peculiar  tumors.  These  are  what  Sutton  speaks 
of  as  implantation  dermoids.  They  have  been  met  with  upon  the  fingers  and  else- 
where. 

Tubulo-dermoids. — These  are  largely  connected  with  obsolete  canals 
and  ducts.  It  is  a  great  service  which  Sutton  has  rendered  us  in  prov- 
ing, apparently  beyond  the  possibility  of  doubt,  that  the  central  canal 
of  the  nervous  system  is  really  of  intestinal  origin,  and  may  be  r^arded 
as  a  disused  segment  of  the  primary  alimentary  canal.  He  has  shown 
also  how  it  behaves  occasionally  as  do  other  functionless  ducts,  and  that 
cysts  and  dermoids  in  connection  with  it  are  to  be  thus,  and  thus  only, 
explained.  He  and  others  have  also  shown  the  anterior  as  well  as  the 
l)()sterior  communication  of  these  canals,  and  the  pituitair  body  is  to  be 
regarded  in  this  light  as  the  same  formation  of  lymphoid  tissue  around 
an  obsolete  canal  which  we  see  in  Luschka's  tonsil  close  by,  and  in 
Luschka's  gland  at  the  other  extreme  of  the  canal. 

The  |)rimary  alimentary  canal,  then,  was  a  continuous  tube  lined  with  a  con- 
tinuous layer  oif  columnar  epithelium.  That  portion  connected  with  the  yolk-sac 
develops  into  the  intestine,  the  balance  into  the  central  nervous  canal.  Portions 
of  thiti  canal  are  in  post-natal  life  absolutely  obsolete ;  others  persist  in  a  very 
rudimentary  condition.  Dermoid  cysts  and  dermoid  tumors  develop  in  connection 
with  each  of  these.  In  some  of  these  there  is  a  large  central  cavity;  others  are 
almost  absolutely  solid.  Thus  we  meet  with  dermoids  in  the  coccygeal  region 
which  have  been  variously  regarded  as  sarcomata,  adenomata,  etc.,  which  are 
really  of  origin  as  stated  above,  and  which  should  be  considered  simply  as  der- 
moid tumors.  Most  of  these  project  outwardly ;  some  of  them  arise  and  develop 
within  the  pelvis.  Dermoid  cysts  and  tumors  are  also  met  with  in  connection  with 
the  rectum — sometimes  between  the  rectum  and  the  bladder,  sometimes  between 
the  rectum  and  the  spine.  Dermoid  tumors  are  also  found  in  connection  with  the 
pituitary  body.  These  sometimes  develop  within  the  cranium,  or,  again,  protrude 
perhaps  into  the  orbit,  perhaps  into  the  pharynx. 

Thyroid  dermoids  are  tumors  of  very  great  interest.  They  develop  sometimes 
about  the  cranio-pbaryngeal  canal,  which  may  be  detected  as  a  small  canal  in  the 
macerated  sphenoid  bone  of  a  foetus,  and  which  before  birth  is  filled  with  fibrous 
tissue.  It  connects  with  a  recess  in  the  middle  line  and  at  the  base  of  the  skull, 
presenting  in  the  pharynx,  which  is  often  spoken  of  as  the  bursa  pharyngea.  It  is 
around  this  rec^'ss  that  the  lymphoid  tissue  known  as  *' the  pharyngeal  tonsil" 
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have  retention-cysts.  In  the  same  way  tlernii>ids  of  the  tongue  are  formed,  similar 
to  those  oceyrrin^  on  the  scalp*  Thfiic  are  frequently  inintaken  for  sebiiccnus  cys^ts. 
They  nmv  he  uiiihUenil,  eentniU  or  even  bibiteral.  The  littfjiinl  (hiet  is  also  of 
interest,  liecawjie  it  would  apfiear  that  certain  cases  of  epithelioma  of  the  toii^aiti 
ttrii*e  alonjr  this  duct,  and  perforating  malignant  ulcer  of  the  tongue  U  thus  jiro- 
duced.  r*ermoid  tumrjn*  of  the  lingual  or  thyroid  ducts  resemble  in  structure  the 
thyroid  bnilv.  The  thyroid  duct  ukiv  :ilso  be  detected  in  many  adults  running 
from  the  istbmus  of  the  thyroid  body  to  the  posterior  aspect  of  the  hyoid  bone, 
and  surrou ruled  by  muscle-tissue,  Sometimes  the  space  usually  occupied  by  this 
duct  is  repn^ented  by  a  series  of  detached  bcalies  known  us  aerftatort/  ihyrohh. 
These  are  not  infrequently  the  seat  of  cysts,  sometitni»j«  of  considenddc  size.  {The 
accft!isory  thyroids  ofieji  enlarge  when  tlie  main  thyroid  has  been  extirpated  for 
di»c*ase,}  Thus  cysts  in  close  relation  to  the  hyoiil  bone  are  crmmion.  Sf^me  of 
them  grow  slowly;  others,  rapidly  and  contain  much  tluicL  Many  of  them  are 
unilateral^  and  are  often  mistaken  tor  enlar^^cments  i)i  one  lol)e  of  the  thyroid. 
Cysts  (i^Towinjj:  Irom  aeeei^sory  thyroids  are  often  filled  with  papiMomatous  tnasaes, 
and  are  occasionally  the  seat  of  malignant  degeneration. 

In  the  omphfi/o-menrntrnc  duct  or  its  remains,  especially  in  relation  wjtli  the 
uznbilicud,  we  often  meet  with  small  cyst^j  or  tumors  in  infants  and  young  children* 
Vol,  I.— 2fl 
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When  the  duct  is  persistent  it  pr^eiits  normal  intestinal  structure,  and,  like  the 
appendix,  possease^  much  adenoid  or  lymphoid  tissue. 

Another  and  very  iraportaiU  form  of  tubnto'dertnoidk  develops  in  conneetioa 
with  the  branchial  €kjts  of  the  neck*  Congenital  fistulae  of  the  neck  have  be< 
long  known,  hut  only  eoniparatively  recently  undei^tood.  Of  the  branchial  clefL 
it  is  well  known  that  the  first  ahme  should  persiBt,  as  the  Eustachian  tube^  etcT^ 
Occa.?ioimUy»  however,  tliey  fail  to  become  completely  obliterated,  and  then  we 
have  congenital  tumors  or  cysts,  which  may%  however,  not  develop  to  appreciable 
size  until  somewhat  late  in  life;  or  we  may  have  hstulous  passage.-^  opening  either 
into  the  pharynx  or  ext^rnallv,  forming  canals  varying  in  leng:th  frojii  half  an  inch 
to  two  inche?*,  secreting  a  little  fluid  because  lined  with  epithelium.  When  these 
become  inflamed  an  abscess  results.  When  they  open  externally  the  opening  \a 
often  marked  by  a  little  tag  of  skin  containing  a  fragment  of  yellow  cartilage. 
These  are  often  spoken  of  as  cervkai  Qitrieles.  They  0|)en  usually  along  the  line 
of  the  15 terno- mastoid  nmscle.  The  internal  openings  of  these  fistulas  frequently 
form  diverticula  from  the  pharynx  or  (esophagus.  Thus  it  will  be  seen  that  der* 
moid  cysts  about  the  neck  are,  for  the  most  part,  relics  of  openings  or  ducts  which 
are  normal  in  embryonic  life,  but  which  should  have  been  obliterated  at  or  long 
before  birth.  Congenital  fistulie,  however,  nniv  be  met  with  in  the  middle  line  of 
the  neck  which  are  not  to  be  confounded  witfi  branchial  tistulae,  but  rather  with 
the  duets  previously  described. 

Ovarian  Dermoids, ^ — These  may  be  unilocular  or  miiltiWular  cysts, 
usually  the  latter.     They  are  UikhI  wit!i  epitheliuoi,  aiiJ  contain  for  the 

most  jKirt  mucoid  floiil,  the  inner  coat 
Ik'iti^  pnietically  identical  witli  mucous 
mcmbniiie.  Oeeasiuiuilly,  however^ 
we  meet  with  ^kin  furnished  with 
h:iir,  selmceous  glands,  teeth,  and  even 
nipples.  The  multilocular  cysts  are 
practic^iUy  an  aggregiition  of  th< 
just  described.  They  are  surround 
by  dense  ojijisnles,  often  attain  great  di- 
mensirins,  and  are  made  uj>  of  primary 
cysts  resemldiug  large  cavities  in  a 
lioneycomi>eil-like  mass,  which  itself 
is  tx'cupicd  by  scconihiry  cy^ts,  and 
belong  rather  to  the  class  of  mucous 
retentiun-eysts  ;  and  tliese  artMx^cupied 
by  still  smaller  i>nes  which  are  histi> 
logically  indistinguishable  from  dis- 
tended ovarian  follicles.  In  these 
large  tumom  Ave  Jind  in  some  cases 
liair,  in  others  tt^eth,  in  yet  others  sebaceous  glands,  etc.,  the  dermoid 
constituents  being  scattered  throughout. 


Fig.  150. 
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OvarlsD  dermoid,  flhowing  bait  of  h&fr 
(orlgftial) 


8.  TEKATOI^f ATA. 

So  far,  I  have  endeavored  to  limit  the  term  demimd  to  tumors  which 
are  essentially  of  epibhh^ir  formation,  whiehj  nevertheless,  may  be  pre^ 
cut  in  deep  situations,  their  hK^ation  heir  to  be  ex])lained  on  the  inclusion 
theory  of  Cohnbcim.  There  is  next  to  be  dealt  with  a  still  more  com- 
plicated type  t»f  tumor,  eympf»sed  of  tissues  of  botli  einhhstic  and  mrji 
bhwfir  origin,  perbafKs  even  hi/pobhfdi(\  whose  structure  is  t<xi  complicate 
to  be  taken  up  at  length  in  this  place.  Their  consideration  belongs 
rather  to  that  department  of  pathology  known  as  Teratotogy^  which  Ls 
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supposed  to  deal  e&pooially  with  monsters^  Strictly  speakingja  feratoTiia 
refers  to  an  irregular  tiiiiHir  or  mas^  containing  tissues  and  fragments 
of  viseera  of  a  sujvpre^.sed  feet  us  which  is  attached  to  an  otherwise  nor- 
mal inilivitlual.  Xevertheless,  the  term  is  often  amilied  to  growths 
wliich  are  the  result  of  luxuriant  mesobhistic  develtipment  in  Avhicli 
yet  neither  form  nor  member  of  a  suppit^ssed  foetus  is  present. 

As  between  exaggerated  mesoblastic  growth  in  this  direction,  which  suppoBes 
the  presence  of  a  single  ovum  or  the  presence  of  supernumeriiry  merabers,  even 
to  the  extent  of  conjoined  twins^^  which  pre^supposei*  two  distinct  embryos^  one  of 
which  goe-s  on  to  complete  development,  while  only  certain  parts  of  its  companion 
develop,  we  cannot  stop  here  to  ^o  into  miiuitite.  The  prenence  of  Bujjernnnierary 
members  is  largely  connected  with  what  is  called  dichotomt/^  allndinjjj  thereby  lo 
cleavage  either  at  the  anterior  or  posterior  end  of  the  developing  embryo.  When 
thr  whole  embryonic  a,vuf  divuiea  twins  may  he  frrodtired^  but  s!ir>nhl  cleavage  he  par- 
tial we  may  have  a  monster  with  two  headtj  if  it  be  anterior,  or  if  it  be  [posterior 
with  three  or  more  limbs.  Children  born  with  these  deformities  arc  usually  apoken 
of  as*  movfitarft^  and  the  study  of  i*uch  cascj*  belon^^s  entirely  to  teratologj^'  But  in 
certain  tumors  if^mall  portions  of  a  supprefi.sed  foetus  may  develop,  qm,  for  instance, 
from  the  posterior  jiortion  c>f  the  Bacrum,  or  within  the  abdomen  or  thorax,  or 
upon  the  neck  or  face,  which  on  dissiection  may  contain  a  few  vertehroe  or  pro- 
cesiaes  resenibliag  fingers,  asnoci  a  ted  perhapj?  with  a  structure  resembling  intestine 
or  liver.  This  i?*  what  should  be  spoken  of  as  a  true  teratoma.  Such  tumors 
possess  for  the  pathologist  the  greatest  value^  In  surgery^  however,  they  are  rare, 
and  there  are  scarcely  two  cases  alike.  The  question  of  operation  will  often  conie 
up,  as  it  does  with  supernumerary  limbs,  and  each  ease  must  be  studied  and  decided 
purely  upon  its  own  merits.     Sometimes  lliey  are  amenable  to  extirpation* 

Tenitoniatoiis  tumors  are  sometimes  found  banging  in  the  pharynx, 
attached  by  a  small  jxdit^e.  In  tliis  location  they  are  likt^ly  to  be  eon- 
founded  with  dernntids  unless  enreftdly  examined  after  removaL  Many 
instances  of  this  ty|>c»  of  tumor  are  met  witli  in  animals.  Here  no  false 
sentiment  will  prevent  complete  examination  and  preservation  of  the 
s|X'cimen.  (For  further  information,  however,  the  render  most  be  re- 
ferred to  the  lai'ge  work^  on  Teratology  or  to  works  like  those  ol"Hutton 
on  7\imorsJ) 

4.    TUMORS  OF  IMMATURE  MEHOBLASTIC-TISSUE  TYPE. 

Sarcoma. 

these  the  now  well-defined  and  |K^rfectly  undcrstoc*d  nuiue  of 
la  is  given.  In  times  past  this  name,  wbieli  simply  implies  a 
fleshy  ttimor,  has  been  made  to  cover  many  <lii!erent  conditions,  and  the 
reader  of  literature  of  forty  years  or  more  a^o  may  be  miieb  miskxl  Ijy  tlie 
use  of  this  t<'rm  in  many  signitications.  Tii-day  mrcovia  timnti<  a  tumor 
compmtd  of  immature  me^ohlaHtic  or  embripnk'  ti^ne  in  ivhlch  vrffa  pr**ffymi- 
natr  over  Ititcrceiiukw  material.  Sarcomata  are  sometimes  enaipsulated  ; 
tbev  merge  into  and  infiltrate  the  surrounding  tissue  and  disseminate 
\ddely,  and  for  the  most  jKirt  have  these  propensities  and  eh  a  ract  eristics 
t4>  sueb  a  degree  us  to  constitute  nndignancy.  For  the  laity  saretimata 
and  eareinomata  are  together  included  in  the  comprehensive  term  of 
cancer  ;  for  us  they  may  constitute  hut  one  fi)rm  of  cancer.  Siiref>mata 
are  classified,  ac'cording  to  the  sbaj^e  of  tJieir  e^IIs  and  their  disposition, 
into — 

A,  Rounff-eelied^ 

B*  Spindle-edlcd, 
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C.  Myeioid, 

D*  Alveolar^  and 

E.  3lela  n  o-^t  rrom  a . 
A   variety  of  the  round-eel  let!  sarcomata  is  also  distinguished  as 
iy  mpho'Sarcoiim. 

A-  Round-celled  Sarcoma. — 
This  in  simple  in  construction,  and 
con.sist8  of  round  cells  containing 
verj'  little  intercellular  substance* 
The  nuclei  of  the  tumor-cells  stain 
easily,  the  cell 8  themsi'lvcs  varying 
very  much  in  size  in  diffcrrMit  c^scs. 
Blood- vessels  IcMd  up  to  the  tumor, 
but  ill  the  interior  appear  rather  a» 
channel??.  These  tumors  have  no 
lympliaties:  they  grow  ranidly,  in- 
filtrate easily,  n^eur  qui<:*Kly»  and 
give  rise*  to  unnierous  metastatic  or 
sce<>iKlary  (lejmsits.  They  may  affec?i 
any  part  of  the  human  fnxly.  The 
size  of  the  cells  is  suppoi^ed  to  be 
in  some  measure  an  inncx  of  their 
maliguanty^ — the  smaller  the  veW  the 
more  malignant  the  tumor  Tliey  :i]i[M-ar  at  all  j^eriiKls  of  life.  They 
are  jierhaps  tlie  most  commonly  met  with  of  malignant  timiors  in  animala 


iSmall  rouml-pell  sttrcunm  of  thigh  (X  H' 
Spencer). 


Becuningsarpoinii  of  jt*iroua  ioriglimlj. 
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Fig.  153. 


Lympho-sarcoma.-^Thi.s  is  conipa^  oi'  vAh  siniihir  to  tho  pre- 
vious fnrni,  but  enelosfil  in  a  delicate  me^Iiwork  reseinbliiig  that  tif 
lyniph-ijijtles,  henee  the  term  ftfrnpho-mt'coitin,  Lyinpho-tiareoiuata  are 
not  to  be  eonitnnided  with  eiilurj^enients  nor  with  the  speeifie  gmmi- 
Uiiimta  involvin^^  tlie^e  lyinplmtie  stnietiires. 

K.  Spindle-celled  Sarcoma,— In  this  form  tiie  eellti  luive  a  spindle 
gha|>e  and  rmi  in  all  directions,  .^n 
that  sectiiins  will  jshovv  them  in 
various  s^hajw/s  and  sizes.  In  some 
cases  the  eells  are  very  small  and 
slender,  in  others  very  large.  Here, 
agsiiii,  the  size  of  tlie  cell  is  a  nieas- 
iire  of  the  malignancy  of  tlie  tnmon 

The  largest  type  of  tliciie  spiiicllc-cell?^ 
is  freqaently  striated  transversely  like 
voluntary  muscle- fib  re,  and  tnmnrs  c«mi- 
posed  of  this  frirni  have  been  considered 
as  tuamr*  of  striped  imiHcle-tissiie,  and 
have  usually  been  called  rhubdottnjoma. 
Strictlv  spenkinj?,  there  i»  no  tnm*ir  of 
striped  muscle-fibre,  and  the  rliabdnmy* 
oniata  nf  writern  generally  nuist  he  con- 
sidered as  spindle-celled  yjircoma  *)r  may 
be  digoilied  by  tbe  name  mymareomtt.  In 
these  growtbs  also  one  occsisinnally  meets 
with  immature  cartilajre,  sometimes  even 
to  BUch  an  extent  that  they  are  regarded  au  cartilaginous  rather  tbaa  sarcomatous, 
this  cartilage  frerpicntly  calcifying,  sometimes  even  oj«^if>  iiig.  The  sarcomatous  (L  e, 
the  malignant)  eharaeter  *if  these  tumors  is  clirdrally  demonstrated,  if  not  micro- 
scopically betokened,  by  the  frequency  witb  wlnrh  they  recur  ai'ter  reniovaU  In 
certain  spindle-celled  ^urcoiuata,  however,  the  cell**  sometimes  undergo  conversion 
inttj  fibrous  tissue,  and  may  then  be  spoken  of  a^  Jibro-sarcomaorjibrift^ing  earcmia. 


Fig.  154. 


Spindk'-cell   siiroipiiia   of  thyruitl   {<%*'*, 
Spoiictr). 


BarcMjmu  uf  JL^wur  tulluwlu^  rmctLire— i.  e,  developinpr  in  cifclius  (oHgin&l), 

C.  Myeloid  or  Giant-celled  Sarcoma.^ — In  this  form    tlie  tissue 
resenddes  histologieally  the  red  marrow  of  young  and  growing  Ijooe, 
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containing  large  numljer^  of  multinucle^r  cells  imbedded  in  a  matrix  of 

spindle-  or  rouml  i-elh.     These  tumors,  tor  the  most  ]xirt,  4icciir  in  the 
long  bones,  and  when  treshiy  cut  look  mueh  like  a  jiieoe  uf  liver. 

Giant  or  multinuclear  cells  should  be  pret*eut  in  relatively  considerable  num- 
bers to  eiitilk  a  tumor  to  dastsification  in  this  group.     When  round,  spindle-,  ot^h 
giiinl  cells  mingle  in  nearly  equal  proportion,  the  tumor  should  be  spoken  of  as  i^^| 

D.  Alveolar  Sarcoma. — ^Tlns  is  a  rare  form,  in  which  the  cells,  con- 
ivinTy  to  the  general  rule  of  siireoniatii,  assume  an  alveolar  arrangement 
strongly  imitating  that  of  epithelial  cells  in  eart*inoma.  Almost  invari- 
abh%  howeverj  on  minute  exaniiuatic^n  it  will  be  pK-sible  to  distinguish 
a  delicate  reticulum  bt^tween  individual  cells,  wliich  is  never  met  ^nlh 
in  cancer.  By  some  the  alveolar  sarcomata  are  grouped  as  Indonging  to 
endothclioniata  (7*  i\)*  On  this  point  we  need  fnrther  light.  Their 
ctmimon  situation  is  in  the  skin,  especially  in  connection  with  congenital 
defects,  snch  as  hairy  and  pigmented  moles. 

E.  Melano-Barcoma,  somethncH  knoirn  a^  MeJmmma. — This  refers  to 
the  deposition  of  pigment,  mther  than  to  tyjie  or  shajje  of  cell,  the  dis- 
tinguishing feafni*e  of  these  growths  being  tlie  presence  both  in  the  cells 
ana  in  the  intereelhdar  substance  of  a  variable  (juantity  of  blackish 
pigment.     Of  all   tlie  forms,  the  melanotic  growths  are  generally  con- 


Fig.  155. 


Fio.  156. 


Melanotic  surt'oma  «if  back  ^coEtribiited  by 
Dr.  Honoway). 


MelantJtic  sftrcoinrt  of  Uvcr  (secondary) 
rx  ]-^'\  Spencer), 


sidereal  the  most  malignant.  They  inviiriabty  rectir  after  removal,  they 
lead  U\  secondary  deposits  at  long  distaiKX's,  and  tliey  present  the  int^st 
intractable  and  incurable  form  of  cancer.  Deposition  of  |iigment  in 
carcinomata  is  most  rare,  if  ever  met  with,  and  the  growths  heretofore^ 
BIKiken  of  as  melanotic  cancer  slnndd  be  n^legated  cntiix'ly  to  the  class 
just  nnder  eonsidenition.     {Vhh'  Plate  XIII.) 

General  CharacteristicB  of  Sarcomata* — The  vascular  snpply  of 
sarcomata  varies  within  witle  limits.  In  nearly  all  instances  it  is  of 
capillary  charactcT,  tlie  blncwl  circulating  rather  through  vessels  with 
well-marked  walls.  While  large  vessels  may  i>e  finincl  about  and  in  the 
periphery  of  these  tumors,  distinct  vascular  structure  is  usually  absent 
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A  ngfilo  sarcoma ;    blood- vcftsel    w  it  h 
luted  Mood  (x  Vi"l  fe^iJcnt<*r), 


COItgU' 


from  the  more  intfToal  ves.sols ;  all  iif  wliirh  will  explain  the  frequency 
of  heraorrhage,  its  |H?rsistenry  i\f\vv  MjR^nitiMii,  aiul  tho  euse  with  whieh 
larjre  extravasiitions  w(*iir.  Trm'  liieruattx:ele  may  thus  take  place 
within  saix^ornatous  tumors  with  the  usual  later  cystic  alterations ^  and  thus 
in  one  way  we  have  tJie  condition  irc<iueutly  spoken  of  as  ctf^to-sarmmru 

In  attacking  these  growths  th*?  most  Fio*  157, 

vascular  and  bloody  area  may  be  met  with 
just  about  their  itiargiuH,  the  hlooil-vessels 
ex  pan  din  IT  &»  they  arrive  -At  the  tumor, 
and  bleeding  aometimeHi  furiously.  Under 
most  circuaiiJtauces,  howevtr,  ikii*  hem- 
orrhage can  be  controlled  by  paci^iiig  or 
by  operatiuii  at  a  little  greater  dititjinre 
from  the  circuuiferettce  of  the  growth. 

dissemi nation  occurring  mainly  aloiii: 

the  veins,  since  these  growths  oftcJi 

jTcnetrate  into  the  vencais  channels 

and   [ii'i'ruit   of  easy  detachment   of 

fragmenti^,  which  are    then    carried 

ah>ng  as  endx*li.    These  emboli  j>ass 

natnrsdly  to  the   right  side  of   the 

heart,  and  thence  to  the  lungs,  where 

it  is  most  common  to  find  secondary 

growths^  except  in  areas  emptying  into  the  porlal  veins,  in  v/liieh  ease 

the  Hver  will  be  the  most  conmion    site.     Sureomata   are  destitute  of 

lymphatics,  and  disscniinatton  does  umI  occur  thnajgh  these  channels. 

Infiltration  is  also  a  conmion  phenomenon  with  tliese  growths.  This 
is  perhaps  most  often  seen  in  muscular  tissue,  i*artieularly  with  growths 
prtjcccding  from  the  periosteum  and  projecting  into  it. 

Sareonuita,  like  other  tumors,  tend  to  grow  al<*ng  the  lines  of  least 
resistamx*.  Hence  processes  of  these  tumfU*s  will  insinuati*  themselves 
into  fissures  and  interspaces,  and  }wneti*ate  jM'rhaps  even  into  tlie  eavi- 
ties,  from  which  it  is  hazardous  or  imjjossible  to  remove  them.  Thus, 
sarcomata  springing  from  the  head  of  a  rib  have  lieen  known  U^  extend 
through  an  intervertcl>nd  fonuuen  and  give  rise  to  an  intraspinal  tumor, 
causing  fatal  pressure* 

Serojidttn/  chajif/e^  are  commonly  met  with  in  sarcoma taj  the  most 
frequent  being  liemorrhtrf/r,  Jlifxoinatou^  flff/etiemfion  is  also  frecjuent, 
and  gives  rist^  to  rjfMtr  conditions,  Cfffefjrvatton  is  common^  particu- 
larly in  the  more  slowly-gnwfng  tumors  which  arise  from  bone.  Upon 
the  other  hand,  nrerostH  (i  €.  ulcerati(m)  is  conmKFU  in  growths  which 
project  upon  tlie  surface  or  into  any  of  the  opn  cavities  of  tlie  btwly. 
Ult-enition  here  is  simply  an  cxpressif>u  of  gr^mth  at  a  mte  relatively 
faster  than  tlie  possiluiities  uf  nutiitiun  pi'rmit,  and  gangivne  is  to  l)e 
n'gtmlcd  as  a  failure  to  supply  sulErient  bltfiMh  It  may  also  mean  infec- 
tion, of  which  it  is,  indeed,  a  usual  rxpressitm. 

Tumors  of  this  diameter,  whieh  luxuriate  upon  reaching  the  BurfacM?, 
and  which  bleed  easily  u]n»n  the  slightest  touch,  were  known  in  time  |K»st 
nsfunr/uH  h<nnafo<h\^^  The  name  may  l>c  preserved  for  the  sake  of  con- 
venience, Ijut  should  he  held  to  mean  in  almost  everj"  instance  a  mpidly- 
growing,  round-celled  sarcoma. 
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In  home  the^e  ttimors  mar  &rise  centrmLly  R«.  io  the  Euairow-cavitj)  or  msf 
apriog  from  llie  periusteom.  The  former  vuietf  rarely  affecu  the  adjacent  iTnmb- 
Bflden  HTeloia  moion  are  praeticallj  always  central.  Tumors  located  duii 
eentnJIf  alwari  expand  the  boDe,  aometimes  to  eDormou^  (limensioDs.  Perlortieal 
MrOMnata  are  nefer  mjeloid,  ^^"^ya  round-  or  spindle  celled,  and  are  more  liable 
to  calcificatioo,  or  eren  to  oisiiicatiofi,  than  central  tumors.  Sarcomata  arise  in 
the  follicles  of  the  teeth^  but  only  in  children,  and  are  particularly  apt  to  inrolre 
the  bone  about  the  fir«t  permanent  molar  i  Sutton  K  The  jaws  are  renr  apt  to 
become  iuTolve^i  in  growths  spriuging  from  adjacent  part8,  particularly  from  the 
mmophnrynx  and  the  na»al  foasae*  From  the  vault  of  the  pharynx  ^spindle-celled 
growtha  are  often  seen  growing,  protecting  down  into  the  parts  beneath,  plugging 
one  or  both  naeal  foiMP  and  impeding  )Hiih  respiration  and  deglutition.  The&e 
bai»al  growths  also  penetrate  upward  and  tnyade  the  cranial  cavity. 

In  the  f}ff  sarcomata  are  common  and  produce  hideous  pictures  of  malignant 
disease,  which  were  formerly  spoken  of  as  medui/ary  or  ^ncepkaloid  tumors  or  m 
fungus  hspmatode^.    Sarcoma  of  the  eye  almoe^t  invariably  recurs  after  removal^ 


Fio.  158L 


Fig.  159. 


Ssrcomii  of  ant  mm  «nd  j4W  <origios1». 
^FiiLal    in    two   moDtbii    IVoia   com- 


Cystic  osteoyarc^iiuft  '^f  jielvls  (contributed  by  Dr. 
H'illuwuyi. 


and  the  progriosia  in  all  such  cases  Ia  bad.     In  the  mliviir if  glands  sarcomata  ai^ 
common,  piirtieuiarly  in  the  parotid.      In  these  growths  secondary  chan^esft  ar 
quite  coiniiHin,  and  a  mixture  tjf  cartilaginoiLi  de%"elopment  and  cystic  degenera-J 
tion  ii*  fre«juently  M'eti. 

The   tesfidc  is   riuite   prone   to  sarcomatous  Infection.      Lynipho- sarcoma 
occiisionfilly  i^ecn  here.     Tlie  spindle-celled  variety  attaeks  only  one  of  these  organi  1 
at  a  time,  and  in  many  inKtancea  these  growths  cr»utain  so  much  ciirtiJage  as  to 
have  been  considered  in  time  past  as  enchondromata.     Sarcoma  of  the  ovanj  is 
not  let*!f  common,  both  organs  being  sometimesi  simultaneously  affected.     The  d\»* 
eA*ie  is  nio«t  cimimon  in  curly  life — is  seldom  seen  after  fifteen  years  of  age. 

The  mttmmnry  fflttuf!  is  not  infrequently  the  seat  of  stircdmii,  which  originates 
in  the  connective  tiHwue  of  the  breast,  entangles  the  secreting  structure,  and.  when 
seen  in  microscopical  sections  in  which  the  duets  are  cut  across,  is  frcqtitnthj  mU* 
taken  for  admoma^  beeauf+e  of  thr*  duet-space.^  which  fire  lined  with  epithelium. 
Nearly  all  of  these  tumors  recur  tjiiickly  nllcr  removal,  and  especially  m  nursing 
women  they  grow  with  great  rapidity- 

Lifmpho-mrcftma  is  most  common  in  the  posterior  mediastinum,  and  constitute 
a  rapidly-growing  tumor  which  quickly  encroaches  upon  the  important  thoracis 
organs  and  viscera.     Interference  with  venous  circulation  because  of  less  resistauil 
walls  is  almost  always  evident.     The  important  nerve-trunks  of  the  part  are  often.. 
involved,  and   illustrations  of  pressure  upon  the  pneumogastric  are  usually  not 
wanting.     In  the  abdomen  lympho-sarcoma  arises  usually  in  the  connective  tia 
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posterior  to  the  peritonemii,  again  involving  vessels  and  nerves  in  tlie  same  way 
fts  before.  In  the  rin^  of  lyui|ihoid  tissue  whieb  surrounds  the  upper  end  of  the 
CBSophagtls,  of  wlneli  tlie  to/tsik  are  llie  most  oonspinums  features,  lymplio-sarcoma 
is  also  quite  eomnion.  In  oilier  words*  in  and  alKiut  tbi?  tongue  and  the  larynx 
we  meet  with  many  growths  of  this  character* 

Tho  deposition  of  pif/maif,  antl  in  pirticular  its  4'Xj>rfsmon  of  malig- 
nancy, are  the  nio,st  interesting  features  of  tliese  growths.  Deposit  of 
l>i^nietit  is  nonnul  iti  certain  Itieations,  and  in  certain  rttees  is  extensive. 
Tlie  annnint  nf  pigment  in  the  nveal  traet  usually  eonqmres  closely  with 
that  in  the  skin.  Excessive  develoimieut  of  pigment  is  much  nnjit*  nuv. 
than  excessive  lack  oi*  it — that  is,  ffifjtttimt  is  nuieh  more  eormnon  than 
im'htnism.  Pathoh>o;ieal  pigmentation  5^  fonntl  nsually  in  connection 
with  tmnors,  either  in  the  skin  or  w^ithin  the  eyeball.  Melanotic  sar- 
comata contain  varialile  amounts  of  pigment^  the  jmrtieles  of  pigment 
being  funnel  not  only  in  the  proper  cells  uf  the  tumor,  hut  cAen  in  the 
walls  of  its  hltNMl- vessels.  It  is  singular  that  tlie  seeiuKlary  gnnvtlis 
frt^qnently  ctmtain  more  of  this  material  than  the  primary^  whicli  may 
almost  entirt^ly  lack  it.  In  the  i<kin  we  most  commonly  meet  with 
melano-san^oma  as  arising  either  from  pifpnented  molt'^  or  from  tlie  mfifrh' 
:jof  a  uali  In  the  i'onner  ease  the  cells  are  coMectetl  in  alveoli,  au<l  the 
geneml  tvj>L'  of  the  tumor  is  of  the  alveolar  sjircnnia.  Piguientnl  moles 
do  uiit  necessarily  undergo  this  t*hangc,  hut  arc  always  sonrc4\s  of  danger. 
MchfiumH  (KH-nrriug  in  connection  with  the  tips  of  the  fingers  or  foes 
should  always  he  viewed  with  the  greatest  appi"eliensi<ui,  and  should 
lead  to  pi'imipt  amputation  of  the  member.  In  the  n/f  melano-sartMima 
€R'curs  usually  in  the  uveal  tract.  S(j  far  as  I  know,  these  intraocular 
tnnnir^  invariably  ivcnr  after  surgical  attack.  It  lias  been  shown  that 
niclano-earciuMma  rarely  occurs  in  the  ciliary  IkkIv  of  the  eye»  but,  aa 
8tutwl  abtAe,  almost  all  melanotic  tumors  behmg  to  the  «ircomata. 

Sart*oma  is  eomnion  in  the  lower  animals^  |)tirtteularly  so  in  horses — 
most  eouimon  in  those  of  gray  color.  It  is  met  with  also  in  cows  and 
various  other  domestic  and  undomesticated  animals. 


f  Glioma. 

I  Glioma^  by  some  regtirded  as  a  variety  of  sarcjoma,  is  by  others  {e*g. 

Sutton)  considered  as  a   distinct  variety  of  tunnm     Inasmueli  as  the 

i     nervous  system  is  really  of  cpiblastic  iUMgin,  it  is  (pu'stionable  whctlier 

■fclifunata  nuiy,  after  all,  belong  in  Group  VII.,  Tumors  of  Epitliclial  or 

■    Hypoblastic  Origin.     For  pur|>osies  of  simplification,  at  least,  it  may  be 

well   included  here  as  a  tyix*  of  siireoma.     It  consists  of  tMieate  eon- 

L    fie4*iive  (imuej  ifleidieuj  wffh  thai  ifhirlt   if*  ktiaym   in  the  hif^foffif/tf  of  the 

f  W^rvous  Hj/Mh'in  ff^  vevrofjf'uK      It  bears  tlu^  saun*   relation   tu  the  central 

iierviMis  system  that  jdexifm^m  neuroma   bears  to  pcrijiliem!   nerves.     It 

.     occurs  only  in  the  forxm^r— that  is»  in  tlie  bruin ^  in  the  xpitia!  co/t^,  and 

jierhaps  in  the  optic  tiei-re.     Struct u rally,  it  consists  of  cells  with  delicate 

moiifving  processes  held    in  ]>lace    by   filirons   tissue,      (ilifimata    are 

usual Iv  (|Uite  vascular,   the  vessels  Iwing  ev^en   sometimes  sacculated. 

Ii     For  the  most  jwirt  tlicse  tumors  arc  solitary — l  r.  do  not  give  rise  to 

Bccondary  deposits.     ^\'hen  near  the  surface  of  the  cortex  such  a  tumor 

may  apjiear  like  an  eui»rnmns  convolutiim  (Vircbow).      In  the  basal 

portions  of  the  brain  these  tumors  may  attain  considerable  size. 
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Glioma ta  in  the  ftpiiud  i^ortJ  are  rart%  occurring  twenty  times  as  often 
in  the  brain  as  in  the  conh  In  the  latter  loeation  they  ai'e  iis^nally 
indistinctly  outlined  and  cause  a  general  eidai^ement  of  the  cord.  They 
may  tx'citr  anywhere  along  its  length,  but  are  most  common  in  the 
cervical  portion.  They  are  most  eornmon  also  between  the  fifteenth 
and  thirtieth  years  of  life,  Irut  may  be  met  with  in  old  age.  The 
gyuiptoois  iif  thes«j  growths  eonisist  usnally  ai'  piTssure-efteets,  and  it  is 
onhnarfly  impossible  to  tliiiguose  tliem  befut-e  either  opumtitm  or  autopsy. 
If  attacked  at  all,  they  need  to  be  most  miUwitly  extirimted,  else  these, 
like  .sireomatu  in  general,  are  most  prone  to  return, 

5,  TUMORS  OF  SIMPLE   MESORLASTIC-TiaSUE  TYPE. 

Lipoma. 

Lipomata,  or  tumort^  composed  of  fat,  are  the  most  commonly  met 
with  of  all  neoplasms.  Their  Udrmal  type  is  the  onlimtrtf  tullpmc  tismit 
of  the  bcKly,  while,  anatouiiiniUy,  they  may  he  divided  into  the  aicap* 
mdated  and  the  difme^  the  ibrmer  of  which  are  ^urroujided  by  more  or 
h*ss  of  an  in^'estment  iif  tihrtais  tissue  by  which  a  certain  form  and  , 
integrity  are  prest^ved.  The  diffuse  liptmiata  are  tliose  which  are  pos- 
sessed of  no  capsule,  where  the  pathohigiral  collection  of  fat  merges 
into  that  normally  prci^ent^ — in  nthrr  words,  tlicy  ai^e  not  eirenniseribed* 

Fiti,  IGD. 


Subcutaneous  tipamnta  are  perhnpB  the  most  common  of  nil,  and  are  usually 
irregularly  loUalated  and  encapsulated,  adherent  rather  to  the  ukin  than  to  the 
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deeper  tissues.  Usually  but  one  is  found  in  a  given  individual,  though  instances 
of  multiple  lipomata  are  not  rare.  They  develop  sometimes  to  enormous  size, 
cases  being  on  record  where  the  tumor  has  even  weighed  one  hundred  pounds. 
They  may  be  met  with  at  any  point  on  the  surface  of  the  body.  The  lobules  often 
burrow  between  the  muscles,  and  those  found  in  the  palm  of  the  hand  penetrate 
even  beneath  the  palmar  fasciae.  Thev  are  sometimes  markedly  pedunculated,  and 
hang  often  by  a  small  stem.  The  dinuse  subcutaneous  lipoma  is  most  common 
about  the  neck ;  next  most  common  in  the  groin  and  axilla. 

Subserous  lipomata  are  for  the  most  part  retroperitoneal,  and  very  large  tumors 
of  this  character,  mistaken  for  ovarian  tumors,  have  been  successfully  removed  by 
operation.  In  the  hernial  canals  and  spaces  they  also  are  met  with.  They  develop, 
moreover,  beneath  the  peritoneum  covering  the  intestines,  and  in  this  location  they 
give  rise  occasionally  to  intuMusceptian,  Here  they  have  the  general  form  and 
significance  of  appendices  epiploicce  in  their  pathological  development. 

Subsynomal  lipomata  occur  about  various  joints  and  tendon -sheaths ;  especially 
within  the  knee  they  assume  a  distinctive  type  which  has  been  called  lipoma 
arborescenSf  where  they  take  on  a  dendritic  appearance  and  arrangement.  Submucous 
lipomata  are  rare.  Intermuscular  fatty  tumors  are  occasionally  met  with,  an  inter- 
esting variety  being  that  which  develops  between  the  masseter  and  buccinator 
muscles.  Intramuscular  forms  are  also  rarely  met  with,  as  well  as  a  variety  known 
as  parostealf  which  arise  in  connection  with  the  periosteum.  Fatty  tumors  also 
occur  within  the  spinal  dura,  as  well  as  outside  of  it  within  the  spinal  canal,  and 
more  or  less  lipomatous  alterations  are  common  in  connection  with  spina  bifida. 

Lipomata  are  ordinarily  easy  of  recognition,  save  when  deeply  located. 
The  subcutaneous  forms  are  intimately  related  with  the  overlying  skin, 
and  have  a  dough-like  consistence  which  is  usually  pathognomonic.  Those 
tumors,  suspected  to  be  fatty,  which  are  met  with  in  the  middle  line  of 
the  back  or  cranium  are  always  to  be  viewed  with  suspicion,  since  they 
are  often  connected  with  congenital  meningeal  protrusions. 

An  encapsulated  lipnoma,  when  thorou^ly  removed,  will  not  return. 
It  is  when  one  deals  with  the  diflfuse  vanety  that  he  often  finds  inter- 
ference unsatisfactory  or  regrets  that  he  has  attempted  it,  the  diflSculty 
being  in  kno>ving  where  to  stop. 

Mixed  forms  of  fibrous  and  fatty  neoplasm  are  not  infrequently  met 
^vith,  which  may  be  spoken  of  as  lipoma  jibromatosum  or  fibroma  lipovia" 
tosuin  according  as  one  or  the  other  tissue  predominates.  These  growths 
are  innocent  in  their  character,  but  call  for  thorough  extirpation.  They 
frequently  give  rise  to  considerable  discomfort  or  pain — so  much  so  that 
they  have  been  spoken  of  as  lipoma  dolorosa. 

Fibroma. 

Fibromata  are  tumors  composed  of  fibrous  tissue,  which,  when  of 
pure  type,  are  found  to  be  not  so  common  as  was  formerly  supposed,  the 
majority  of  tumors  hitherto  roughly  groujx^d  as  fibromata  containing 
either  muscle-tissue  or  sarcomatous  elements,  which  takes  them  out  of 
the  category  of  pure  fibroma.  A  typical  fibroma  is  ordinarily  dense, 
and  is  composed  of  wavy  bundles  of  fibrous  tissue  whoj^e  cells  are  long 
and  slender  and  closely  packed  together,  the  mass  being  {wrnicated  by 
distinct  blood-vessels. 

Fibroma  occurs  most  commonly  in  the  ovary,  the  uterm,  the  inteHtine, 
the  gum  (epulis),  in  nerve-sheaths,  and  in  the  skin  in  the  form  of  socalled 
painful  subcxdaneous  tubercles  and  moUusvum  fihrosum.  There  is  also  a 
fibrous  tumor  of  the  skin,  known  as  keloid,  sustaining  to  fibroma  the 
same  relation  that  obtains  between  exostosis  and  osteoma. 
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The  painful  Bubcutantmi*  tubercle  of  many  writers  is  a  sample  of  pure  fibroma 
in  the  shape  of  actual],  flattened  ])ea-like  tumor  which  never  attains  prejit  $izeuf 
It  is  sjluated  looi*ely  in  the  subcntatieous  structure  and  niuy  form  a  visiible  prum- 
ineiice»     I  n  sign  idea  nt  as  it  would  thiii*  appear,  it  becoim^  the  seat  of  exaj^peratiog 
pain,  particularly  when  touched  or  handled  :  this  may  radiate  to  considerable  di»-| 
tances.     The  etiology  of  theae  little  growtht*  is*  ahatdutely  unknown. 

In  the  ovary,  the  uteru.s,  the  intestii^e.  and  the  larynx  pure  tibrous  tumors  are 
pathHlogical  curioi*itie-s  rather  than  eonimnn  le.sionfci.  ^^J 

Bpulie  means,  in  effect,  any  tumor  growing  upon  the  gum.  The  term  wai|^H 
formerly  apjdicd  in  an  indistinct  ami  too  comprehensive  way,  although  it  is  Ftill^^^ 
retained  in  literalure.  But  pure  tibroniata  do  spring  iVoai  the  fibro-rjsjieoiis  struc- 
ture of  the  gLini  and  alveolar  process.  They  are  covered  with  the  gingival  mucouis 
membrane  and  seem  to  spring  from  the  periodontj^l  membrane.  Thev  seldom 
attain  large  sixe;  then  only  through  neglect.  By  the  pressure  of  hucK  tumors 
teeth  may  be  separated  and  no  little  distortion  of  the  mouth  produced. 

Moihi*(*um  Jihronnm  hsi-s  aUo  been  described  as  dt^rmafolysis awi parhifdmnatoretr^ 
It  consist*)  essentially  in  hypertrophy  of  the  fibrous  elements  of  the  body-covering, 
which  may  aJfect  a  small  area  like  the  scalp  or  a  large  area  of  integument  which  i^ 
made  to  hang  in  folds.  It  may  also  assume  the  form  of  scattered  nodules,  varying 
ill  size.  It  may  be  associated  with  true  tibroma  of  iierve-sheatbs  or  with  true 
neuroma.  It  is  sehloui  observed  in  this  country^  and  is  for  the  most  part  confined 
tc*  the  African  race,^. 


Keloid  is  a  fibmii?;  neopbisni  arising,  firr  the  most  jmrt,  iti  cit^atrit 
tissue,  which  is  essentially  iil>ruid  in  stnictiirc.  It  is  ti  ncopliism  whic 
often  lolhiws  the  genen»l  outline  nf  tlie  sear  in  whieh  it  grows,  coDsijsi 
in  elevutioii  at'  tlio  sin^fheOj  onlinarily  <|uito  smt^oth,  sometimes  of  a 
del  irate  pink  from  llie  ttilated  vessels  whieh  it  eoiitains.  Keloid  is  the 
htVr  nojr  of  snr^eons,  sinee  it  freijoeiitly  eoiuplieates  and  tlisfigun^s  setirs 
whitdi  have  been  at  first  jjerfeetly  siitisfaetury,  and  sinee  it  indicates  a 
eonditioo  whieli  it  k  dist*oLiraging  to  deid  with,  bwatii^^  when  it  is 
removtHl  there  is  usually  recurrence  of  grfm'th  within  ti  few  months 
after  cicatrization.  It  m?curs  often  in  stitch-liolc  scars  and  upon  the 
site  of  extensive  burns^  may  be  met  with  after  puncture  of  tlie  ears  for 
ear-rings»  aufl   has  also  been  observed  iu  sizars  left  by  smallpox,  aene, 

etc.  It  18  more  pnn'alent  iu  the  voU 
orcd  tban  in  the  wlnte  race.  In  uegrcK^s 
multiple  keloid  tumors  are  often  seen, 
tH-rasitiually  even  in  lai^e  ninnlK^rs. 
Tludr  ex  jil  a  nation  is  unknown,  and  it 
may  l>e  tliat  some  trifling  injury  has 
preceded  each  individual  tumor,  \l(k 
Plate  XIV. 


Fio.  161. 


JI 


Z'^i 


Chondroma. 


The  true  chondroma  is  a  timior 

cotaposaf  of  hi^aHne  carUtafft\  It 
f>eeuiN  most  iiften  and  typically  in 
the  loiig  bones,  usually  in  relation 
witli  epiphyseal  cartilages,  and,  eon- 
st'quently,  is  most  <dten  noted  tUiring 
the  earlier  years  of  life.  While  it 
is  usimlly  a  solitary  tumor,  multiple 
choodrojnata  arc  nftcn  seen,  es|Kriallv  upon  the  bands;  These  tumors 
are  often  enaii>sulatod,  and  Ibrm   (lec|)  hollows  in  which   they  re^t 


Eacliondromii  ft-ora  ftmer  wikh-i  of  pelvl* 
(coniributed  by  Dr.  Holloway). 
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Unleg«?  pressing  ujwii  nerve-tnmks  thcv  are  |xiinlo8s  ami  slow  of 
growth.  Tliev  nrv  exct^etliiigiy  douse  and  hard,  iiml  (jnliiuinly  iinniov" 
uljle.  Mm-tiid  mftvninff  (i  r.  ri/Mfir  ihr/nteration)  ij-^  i*c»tnmoii,  aad  the 
^jftenccJ  areas  may  give  rise  to  flyctoation.  There  may  be  e<Mtie!dent 
t*ah-iJinttion  or  os>tIfe(tfioit  in  any  af  these  growths.  It  is  note*!  as  a 
enrious  circimislance,  by  Suttun^  that  their  tissue   reseiuliles  histologi- 


Ftc;.  162. 


Multtple  eiichuDdromatA  (eontrlbated  by  Dr.  HciUowar). 

cally  the  bluish,  tninshieent  epiphyseal  cartilage  w^hieh  is  seen 
ssive  rickets. 


piXi- 


To  the  small  local  bypt'rtrr>|>hit"s  n(  eartilagfe  which  are  aeeti  es|^ecially  about 

jointa,  about  the  lan'ngeal  cartihijre.'i  and  the  trianirtjUif  cartihige  of  the  nose,  are 

iven  the  term  ecchondrmes.   They  are  most  eommon  in  the  knee  iii  connect  inn  with 

lieumatoid  arthritis,  and  occur  as  proaiiiiences  along   the  margins  f>f  the  joint- 

rtihijjje.    They  may  project  to  such  an  extent  as  to  be  detached  by  accident,  a fber 

which  they  become  niovable  and  flttatinjLr  bodies  in  the  joints.     ^lany  of  the  fioat- 

ing  cartil^ea  or  bodies  found  In  joints  are,  in  other  words,  detached  cccboadroses^ 
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whicli  may  be  dmoothed  off  by  Attrition,  and  which  may  be  found  siugly  or  multi- 
ple, even  several  hundred  existing  in  one  joint. 

Chondromntons  chanrfes  as  occurring  in  sarcomatowt  tufnori  have  already  been 
alhided  to.  It  seems  to  b(^  easy  for  connective  tissue  to  form  hyaline  cartilage, 
and  njixed  tuoHtrs  may  thus  be  met  witli  in  connection  either  with  sarcoma^ 
tibrfHJia.  or  other  fornj!?. 

The  TKEATMEXT  of  ohoiidrn-ma  h  solely  o[M?rativt*.  Unlea*^  the 
into^rity  ofu  tucnil>er  or  a  !iml>  he  e<nupronii.siMl,  i^uch  n  tumor  can  itnu- 
ally  be  shelloil  out  from  it.s  lotmtiozi,  but  i-e^iuires  that  the  matrix  be 
etJinpletely  extiriKited ;  all  of  which  may  call  for  the  use  of  powerful 
boue-iustruiiietiLs,  At  other  times  ampnfatioti  is  the  onlv  measure 
whieli  may  reliev^e  from  deformity,  jxiiu,  and  disalality.  The  rct7<o«- 
droseJi  oeeurriu^  within  joints  call  iLsually  for  iocision  and  evacuation 
\^^th  the  most  rigiil  aseptic  preoaiuions,  without  dminage,  a.^  the  ea^* 
may  be  ;  when  |micl.ised  according  to  mmlern  technii-jue  this  is  almost 
invariahly  succes?^fuL  lu  foraier  times  many  lives  were  tost  becaiLse  of 
septic  iatectitm,  which  is  now  avoidalile* 

Osteoma* 

Under  the  head  of  Nomenclature  I  have  already  endeavoi-ed  to  dig- 
tinguish  as  between  exostosis,  or  irregular  bone-on tgrowth,  and  oete- 
oma,  as  a  distinct  tumor  which  is  emnposcd  of  bone-tissue,  with  the 
sub  variety  odontoma,  or  tumor?^  of  dental  fjrigin  and  structure.  Oste- 
oma is   regarded   l>y  some  as  osnifying  chondroma,  since   it  is  nearly 

Fig.  163. 
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iMuble  nsteoina  of  ikuU  (Mus^  Dupuytrca). 


always  found  near  epiphyseal  lines,  and  is  always  covered  by  hyaline 
cartilage  wlien  thus  fbuud.  Nevertheless,  it  is  not  invariably  such. 
We  speak  of  vmnpdci  or  wory  osteoma  and  of  a  cancellmhs  form.  The 
former  is  identical  with  the  compact  tissue  of  the  shafts  of  long  bones, 
and  may  occur  anywhere,  lint  is  most  conimon  about  the  cranium,  at  the 
frontal  sinus,  the  external  meatus,  ami  the  mastoid  pnx'ess.  Osteomata 
gn>wing  inti>  the  fruntal  sinus  of  oxen,  for  instance,  form  large  lol>ulated 
hony  masses^  sometimes  weighing  several  jjounds  and  as  dense  as  ivorj'. 
Some  of  these  tumors  growing  into  tiie  emnial  cavity  have  been 
absurdly  ^egarde^l  as  ossified  In-ains.  Osteomata  in  connection  with  the 
external  au^litory  meatus  partially  or  completely  obscuiv  this  channel 
and  cause  deafness.  Tliey  eoustitute  ivory-Wki}  growtlis,  which  defy 
sometimes  the  finest  steel  instruments  \dth  which  tlie  surgeon  can  sup- 
ply himself. 
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O^teonm  of  fhintal  kIhiu  (Xclaser). 


Cancellous  oeteomata  grow  hi  the  eraiiiiini  as  well  as  in  the  long 
boiiu:^,  and,  like  the  eonijmet  form??,  only  occasion  pain  by  pressure  upon 
nerve-tinmkti. 

Exostoses  ai^claasetl  by  Sutton  a,s — 

(1)  ThoR*  formed  l>y  o,h.sI fixation  of 
teuflonA  and  tlieir  attueluueiits.  One 
should  exclude  ironi  this  groyi>  sueli 
natural  or  evolutionary  proceivSCB  as 
the  f^uperior  eondyloid  process,  the  third 
tr<x*hiinter  of  the  femur,  etc.  Over  or 
around  such  exostoses  hursie  will  form 

^to  mitigate  as  much  as  possible  the  elieet 
[)f  friction* 

(2)  Suhtnif/Kctf  ea'of<(ofi(\Hj  cK'cnrring 
iLsually  beneiith  the  nail  of  the  big  to<'. 

(3)  Exostoses  due  to  vaiclficafionof  ht' 
'  famuifttorif  exiiflathns^  including  the  mre 
condition  known  as  miffmfi''<  o.^,v//i\vf//^. 

Wlien  a  true  osteoma  is  onrt^ 
thoroughly  removed  there  is  no  tend- 
ency to  recurrence.  Thorough  removal, 
however,  calls  sometimes  for  serious 
and  often  mntihiting  oponitions,  wliit-h 
may  bec*onie  dangerons  when  the  growth 
involves  the  curve  of  a  HI)  or  a  large 
portion  of  the  skull  At  other  times  amputation  is  rendered  necessary. 
Bixvial  forms  call  for  special  trentmL-nt  suitable  to  the  case  in  hand. 

Odontoma/ 

The  odontomata  are  tumoi*s  composed  of  one  or  more  of  the  dental 
8,  arising  either  from  tooth-ehanges  or  teeth  in  pnjcess  of  develop- 
oent.     They  may  he  divided,  aee*mling  to  Sutton,  as  follows : 

(a)  EplfhrUnl  Oifofifovtata, — These  are  |u*nvidid  with  a  capsule,  and 
present  usually  as  a  series  of  cysts  sepamteil  l>v  thin  septa»  containing 
aucoid  fluid,  while  the  grnwing  portions  have  a  reddish  tint  n<>t  unlike 
sr(?oma.  They  are  most  freipieiit  about  the  twentieth  year  t«f  life,  but 
may  oi^eur  at  any  age.  They  prubably  arise  from  persistent  rciuuins  of 
the  epithelium  of  the  original  enamel-organs. 

(//)  Follmflar  fklontomaht, — These  are  often  spoken  of  as  **dentiger- 
0!is  cysts,"  a  term  used  altogether  t«io  h wisely.  They  arise  in  rtnuiectien 
with  j.>erfnancnt  teetli,  and  especially  with  the  ninlars,  sometimes  attain- 
ing great  size  ami  pnKlueing  eonspieuoiis  deformity.  The  tunn^r  c<>n- 
sists  of  a  wall  repi'csenting  the  expanded  tooth-folliele,  and  a  cavity 
containing  viscid  fluid,  with  some  ]Tart  of  an  imperfectly  develoj)ed 
tcMith,  iK*casitinally  loose,  m'casionally  more  or  less  displaced  in  location. 
The  eyst'Wall  always  contains  calmreous  material.  These  tumors 
rarely  suppurate.     They  owur  also  in  animals. 

'  These  tumors  are  reany  of  epithelial  origin,  Mni'e  the  teeth  are  tpithelial  prtxlticts. 
^iit'V  thcrel'ore  renlly  belong  in  Grt^up  VIL,  but  «re  retained  here  because  of  their  cliDJ- 
en  I  re^H^mblaiice  to  the  osteoiiiata,  and  lest  previous  clnt^tficatioud  sufler  too  violenl  » 
jkock. 
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((')  Fibrous  Odoniomaia, — These  consbt  of  condensed  connective 
tissue  in  a  developing  tofith,and  presenting  iis  a  tumor  with  a  firm  outer 
wall  and  a  ltxj.se  inner  textai'e,  blending  at  tlic  mot  of  the  tooth  \vith 
tlie  dental  papilla  and  indistinguishable  from  it.  The  developing  tooth 
tlius  becomes  enclosed  witliin  tlie  capside  before  it  protrudes  from  the 
gufn.  These  taraors  are  most  common  in  ranuuants,  l>eing  often  mul- 
tiple. 

(f/)   Venientoma.—Thii^  it^fci-s  to  a  tumor  of  fibrous  chamcter  whose  i 
capsule  has  ossilied  or  ealcificil,   the  developing  tooth   thus  becoming 
iml)cdde<l   in  n  mass  of  denttd  cement um.     These  tnuiors  ocviir  most 
frequently   in   h<»rses. 

(f)  ( hmponnd  Foilk'nhrr  Odonfomahn — These  are  tumors  containing 
a  number  of  masses  of  cement  urn  resem  I  )Hng  small  ti^eth,  c>r  even 
amounting  tu  well-fiunned  but  ill-sliajwd  teeth  comj^Mised  i>f  all  three 
dental  elements.  In  such  a  tumor  teeth  may  be  found  Ijv  the  score. 
They  are  met  \rith  in  the  human  subject  as  well  as  in  animals. 

(/)  Radicular  Odoufoiuaffh^ — Tliese  are  tumors  which  arise  after  the 
crown  *»f  the  tooth  has  l»een  comph'ted  and  whih'  its  routs  are  yet  in 
process  of  furmatinn.  The  crown,  being  uiniltend)!e  eiiiunel,  dfX»s  not 
center  intn  tl*e  composititm  of  these  growths,  wbicli  then  consists  of 
dentine  and  cement  am  in  varying  pro]>iirti<jns.  These  tumors  are  rare 
in  man,  but  fi-cquent  in  other  animals,  and  t^ften  multiple. 

{(/)  (bmpoxth-  Odontomaia. — ^These  are  hard  tumurs,  bearing  little  or 
no  resemblan(*e  in  sha])e  to  normal  teeth,  uccnrnng  in  tlie  jaw.^,  cunsist- 
ing  of  a  conghmienition  *»f  enamel,  dentine,  and  cementnni,  j>resenting 
abnormal  growth  of  all  tlie  elements  of  the  ttK>th-gerra.  So  far,  this  has 
only  been  found  in  man. 

So  little  is  stiid  about  the  oilonkmaki  in  general  surgicid  litoniture 
that  I  have  devoted  some  sjmce  to  the  sid)jc*et  here,  since  these  tuniorii^ 
as  they  gnnv,  arc  often  rega riled  as  fine  to  necrosed  bone  or  to  unempted 
teeth,  wliile  fibrous  mhmtoraata  liave  often  been  regaixled  as  myeloid 
sartMjmata.  No  tiutior  of  tlie  jaw,  es|jecially  in  ynmig  jvt^ople,  should 
lend  to  excision  of  the  jaw  until  it  has  been  fairly  <lemonst ra tcn^i  that  the 
tumor  is  not  one  of  the  above  forms,  antl  that  it  really  is  something  call- 
ing for  so  severe  an  €»{K*nition,  Wlien  one  lias  to  deal  with  a  true  odon- 
toma its  complete  n^moval  is  all  that  is  called  for,  and  no  further  sucrifit* 
of  tissue  is  necessitated. 

Myxoma. 

The  myxomata  arc  compostnl  of  miteou»  thmief  w^hose  best-known 
normal  representative  is  th(*  \Vhart<aiian  jelly  of  the  nndnliciil  conl. 
True  tnyxoma  should  be  distinguislied  frf>m  mifxomidotiH  dviffmraiion^ 
which  occurs  frerpiently  in  cartilage,  fibnms  tissue,  and  sircotna,  and 
which  brings  about  a  similar  e<inditinn  of  allairs,  though  nf  essetitially 
different  origin.     Myxomata  appear  imder  the  following  turms ; 

(a)  Pofi/p i\  gnuwin^  nmst  often  in  the  nose.  The  jinre  fttvm  of  nasal 
myxoma  proceeds  from  tlie  mucfMis  memln-ane  *}i^  the  nasal  jwssages  or 
s(  mieti  mes  f mm  the  accessory  sin  uses,  Tlie  p<  ily  |  li  ha  ng  u  s  uii  1  ly  as  gelat- 
iinais  tumors  of  grayish-yellow  tint,  being  pn'sent  sometimes  singly, 
sotnetimes  in  clusters  or  in  large  numbers.  Their  princijral  effect  is  to 
profluce  nasal  obstruction,  with,  i>erhaps,  subsequent  serious  disurJer, 
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due  to  decomposition  or  to  extension  into  the  pharynx  or  other  cavities. 
Similar  growtns  also  occur  from  the  mucous  membrane  of  the  tympanum, 
and  constitute  the  common  variety  of  aural  polypi. 

(6)  CkUaneous  myxoma  is  not  common.  It  presents  usually  as  a  ses- 
sile tumor,  although  about  the  perineum  and  labia  the  tumors  may 
become  pedunculated.  It  is  often  difficult  to  distinguish  between  a 
myxoma  of  the  skin  and  a  sarcoma  of  the  same  which  has  undergone 
myxomatous  degeneration,  and  which  then  should  be  strictly  called  sar- 
coma myxomatodes.  The  latter  tend  to  recur  after  removal ;  hence  the 
importance  of  exact  diagnosis,  if  possible,  in  which  the  history  of  the 
case  will  largely  aid. 

(c)  Neuromyxoma  is  a  similar  condition  involving  the  nerve-trunks, 
and  is  dealt  with  rather  under  the  heading  "  Neuroma." 

Myxomata  require  complete  removal,  and  in  the  nose  especially  cau- 
terization or  destruction  of  the  surface  from  which  they  spring.  When 
this  is  thoroughly  done  they  do  not  recur ;  otherwise,  they  are  quite 
likely  to  require  subsequent  operation. 

Myoma. 

The  true  myoma  is  a  tumor  composed  of  umdriped  or  involuntary 
muscle-fibre.  Until  very  recently  it  has  been  customary  to  divide  the 
myomata  into  the  leiomyomcUa  in  contradistinction  to  the  rhabdomy- 
omata,  the  latter  being  supposed  to  be  tumors  of  voluntary  muscle-fibre. 
The  latter,  however,  are  now  known  to  be  spindle-ceUed  sarcomata  {q.  v.), 
in  which  a  certain  striation  of  spindle-cells  is  often  observed,  and  have 
been  already  spoken  of  in  their  proper  place.  Myomata,  then,  are  met 
with  only  where  involuntary  muscle-fibre  is  found — namely,  in  the  uterus 
and  adnexa,  the  vagina,  the  oesophagus,  alimentary  canal,  the  prostate, 
the  bladder,  and  the  skin.  They  form  encapsulated  tumors  composed  of 
fusiform  muscle-cells  with  a  rod-like  nucleus,  the  size  of  the  cells  varj^- 
ing  greatly  in  different  specimens.  The  bundles  of  muscle-fibres  are 
much  contorted,  and  it  is  often  difficult  in  a  single  section  to  decide  to 
just  what  class  of  cells  they  really  belong. 

These  tumors  are  by  all  means  most  common  in  and  about  the  uterus,  and  are 
spoken  of  as  intramural  when  developing  in  the  true  uterine  tissue,  and  submucous 
and  subserous  when  situated  closely  beneath  one  or  the  other  of  the  adjoining  mem- 
branes. They  differ  greatly  in  their  rate  of  growth,  are,  as  a  rule,  quite  firm  in 
composition,  and  are  moderately  vascular,  sometimes  containing  areas  of  softening 
and  becoming  even  cystic.  In  rare  instances  they  become  enormously  vascular, 
and  have  then  been  spoken  of  as  cavernous  myojnata.  Aside  from  mucoid  or  col- 
loid changes,  such  as  referred  to,  they  occasionally  undergo  fatty  metamorphosis 
or  calcareous  infiltration.  The  latter  is  possible  even  to  such  an  extent  as  to  lead 
to  the  condition  formerly  spoken  of  as  uterine  calculi. 

Uterine  myoma  is  quite  liable  to  septic  infection,  which  frequently  follows 
exploration  of  the  uterus  or  the  changes  incident  to  pregnancy  or  parturition.  It 
then  becomes  a  case  for  immediate  and  most  radical  surgical  attack.  Uterine 
myomata  do  not  occur  before  puberty,  rarely  before  the  age  of  thirty-five,  and  are 
most  common  between  the  thirty-fifth  and  forty-fifth  years  of  life.  More  definite 
information  concerning  the  enormous  size  which  they  attain  or  the  special  cha- 
racteristics which  they  display  must  be  sought  in  the  special  treatises  on  Gyne- 
cology. They  produce  disaster  not  alone  by  their  size,  but  by  hemorrhage,  by 
pressure  on  adjoining  viscera  (rectum,  kidneys,  etc.),  and  occasionally  by  torsion 
of  a  long  pedicle.  The  operations,  including  myomectomy  and  hysterectomy, 
which  are  necessary  so  often  for  their  complete  removal,  will  be  treated  of  at 
Vol.  I.— 27 
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p^reater  length  m  Volume  II.,  while  tor  full  in  form  at  ion  the  reader  niust  necent 
rily  be  referred  to  the  f^peeial  treatises. 

^lyomatH  are  found  in  the  eesophagtis  anywhere  along  it«  course,  in  the  walla  1 
of  ih^  i^kKftfirh^  where  thev  are  frequently  confounded  with  malignant  tumors,  and  r 
in  thi^ profif (lie  and  wall  of  the  hladikr.     Also  in  eonneetion  with  the  /il'in  they  are] 
oecii?^  ion  ally  met  witli*     Wherever  nun  with,  so  noon  as  they  give  ri»e  to  incon- 
venience or  to  dangerous  symptoms  Uiey  are  to  be  dealt  with  surgically,  since   no 
other  treatment  has  been  proven  to  be  of  lasting  benefit. 


6.  TUMORS  OF  COMPLEX   MES0BLA8TIC  TYPE, 

Angeioma. 

Angelomata  are   tiimur?*  t'oiiinoj^ed,  in  whole  (»r  for  tlie  iiioi^t   Jjart,. 
of  blood-vei^sels,  and  iiatundly  group  theiiist'lves  under  three  headiugs^l 
ill  aeeordaiiee   with   the   structure  of   tlie   vascular^ 
Fro.  !rt5w  system  : 

(a)  Capillary  angeioma  or  nsevus,  tlie  most  com* 
moil  form  of  all,  iiiid  fre(|uently  seen  in  the  skin  and 
subcntaneoiis  tissue.  When  the  eundition  is  spread 
over  a  relatively  large  area  it  gives  rise  to  a  disocd- 
oration  known  to  the  laity  as  port-wine  mark.  This 
is  spoken  of  hy  pathologists  as  a  ttlatu/iectn>KiJ<^ 
referring  to  vess^jls  whieh  are  present  in  aV>riornial 
number  and  of  abnormal  size.  The  eondititai  is 
often  congenital  or  begins  scM>n  after  l>irth.  AeconJ- 
ing  to  the  eolor  of  the  affected  area  it  may  be  deter-  ] 
mined  ipiiekly  whether  tlie  vessels  belong  mainly  to 
the  venous  ov  to  the  arterial  system.  These  tumors 
may  be  fonnil  in  all  jmrts  of  the  ImkIv,  u]mui  the  i<iir- 
tare,  and  k^ss  (jften  are  seen  niwm  the  submucous  sur* 
faces  of  the  tongue,  the  inside  of  the  month,  the  eon- 
junetiva,  and  the  vnlva.  The  tendency  is  toward 
gradual  inci'ease  in  size ;  rarely  sjM)ntaneous  contrac- 
tion and  ohlitenitiuu  «KTur. 

{It)  CavemouB  Tumors. — These  are  similar  in 
structure  to  the  corpus  cavemosum,  and  are  often 
s{>okeii  of  as  e  red  tie  tHmom.  Tliey  are  most  com- 
mon in  connection  with  the  skin,  and  are  simply 
exaggerated  form:^  of  the  variety  first  desf^ribtxl,  the 
vessels  Ixn'oniing  not  nun'ely  dilate<l,  but  cavernous 
in  arrangement.  They  oeeur  occasionally  in  the 
^^  tongue,  in  the  volunUiry  muscles,  and  in  the  liver, 
f  jjSI|k     iind  are   notefl  very  nirely  in  the  mammre,  in  the 

{  /        ift     larynx,  and  snliperitoneally.    (Vide  Plate  XV.) 

A  similar  comlition,  hut  much  more  exaggerated,  is  met 

^^  with  ifi  the  so-calhnl  enveraous  tumori*  which  involve  varicms 

Asfftoma :     medullary    urp-uns,  especially  the  thyrt»id  imd  the  1  iver»  In  the^e  instances 

In??SU?iidn?rir;lpSll-  ^  P^^  '^^  ^l^*^'  ^^'*^*J^^  ?f'  ^-V'  ''^^^^^  "^?^'  ^^^  involved,  and  pre- 
iinieousi  frncture  {iaa-  sent?*  jrreat  increase  in  alzc  and  evtiencei*  uf  excessive  vas* 
ceratut).  cnlarity,   whieh  one  cannot  fail  to  rhstingiiish   Hometime^ 

even  at  a  distance.  In  cavernous  growths  of  the  thyroid^ 
for  instancep  one  may  meet  with  vei^sels^  vern^  esppcially,  the  size  of  his  tlmmb, 
while  with  the  ear  not  tciuching  the  body  of  the  patient  a  distinct  venous  mur- 
mur may  be  appreciated. 
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(c)  Arterial  or  plexiform  anereiomata^  which  when  of  any  particu- 
lar size  are  ordinarily  spoken  of  as  cirsoid  aneurism  or  aneurism  by 
anastomosis.  This  form  consists  of  arteries  abnormal  both  in  number, 
length,  and  diameter,  tortuous  in  arrangement,  occurring  perhaps  most 
often  in  the  scalp,  rarely  in  the  perineum  or  genitalia,  and  exceedingly 
rarely  in  other  parts  of  the  body.  They  will  be  spoken  of  at  greater 
length  under  the  heading  Aneurism  in  Chapter  XXXII.  These 
tumors  are  exceedingly  liable  to  rupture  from  external  injury,  and  call 
usually  for  ligation  of  the  main  arterial  trunks,  with  perhaps  extir- 
pation of  the  tumor-mass. 

Recognition  of  an^eiomata  is  never  difficult  unless  they  are  deeply  concealed. 
The  effect  of  intermitting  pressure,  the  emptying  and  refilling,  and  the  distinction 
between  arterial  and  venous  growths  by  the  result  of  alternating  pressure  and 
relaxation,  either  above  or  below  the  growth,  coupled  with  the  discoloration  of  the 
skin,  and,  in  the  larger  growths,  the  very  audible  murmur, — all  these  signs  should 
leave  one  ordinarily  in  nttle  or  no  doubt  as  to  the  character  of  the  growth  in  hand. 

When  such  growths  are  small  they  may  be  dealt  with  by  electrolysis, 
the  needles  from  both  poles  being  introduced,  or  only  from  the  negative, 
the  positive  being  applied  upon  some  neighboring  portion  of  the  body — 
perhaps  with  the  understanding  that  tne  treatment  may  have  to  be 
repeated  once  or  oftener  in  order  to  bring  about  final  obliteration  of  the 
tumor.  The  effect  of  the  electric  current  is  to  determine  the  coagula- 
tion of  the  blood  in  the  tissues  acted  upon,  and  this,  in  turn,  is  followed 
by  organization  of  thrombus,  conversion  of  vascular  into  cicatricial 
tissue,  shrinkage,  and  possible  eventual  disappearance  of  the  mass.  It 
is  good  treatment  with  many  forms  of  these  growths  to  make  a  radical 
excision  under  an  anaesthetic,  dissecting  out  the  mass  as  one  would  any 
other  tumor,  securing  bleeding  vessels,  and  reuniting  the  parts  by 
sutures,  with  the  expectation  of  securing  primary  imion.  This  is  the 
quickest  and  in  many  cases  the  least  disfiguring  method.  Old  methods 
of  ligation  or  surrounding  vessels  or  the  subcutaneous  ligature  are  now 
practically  discarded.  Still  worse,  and  to  be  most  severely  condemned, 
are  the  injection  methods  as  formerly  practised,  especially  the  use  of 
iron  salts  in  solution.  Death  has  promptly  followed  resort  to  this 
expedient,  and  it  is  now  never  justifiable.  With  the  two  expedients  of 
electrolysis  and  excision  the  surgeon  has  at  hand  nearly  all  the  measures 
which  he  will  ever  need  to  practise  for  the  medical  treatment  of  angei- 
omata.  In  exceptional  cases  other  methods  may  be  resorted  to  which  it 
is  not  necessary  to  discuss  here. 

Lymphangeioma. 

Lymphan^eiomata  are  tumors  composed  of  lymph-vessels  and 
bearing  an  exact  resemblance  to  the  tumors  just  above  considered. 
They  may  likewise  be  divided  into  three  varieties : 

(a)  The  lymphatic  nsBvns,  com})osed  for  the  most  part  or  entirely 
of  lymphatics  nearly  normal  in  size,  but  abnormal  in  number,  occasion- 
ally colored  red  by  the  presence  of  blood-vessels.  When  pricked,  pure 
lymph  or  blood-stained  lymph  will  flow.  They  are  for  the  most  part 
quite  small,  and  are  noticed  during  the  earlier  years  of  childhood.  They 
may  occur  anywhere  upon  the  surface  of  the  body  or  in  the  mouth,  most 
frequently  in  connection  with  the  tongue,  where  they  ap|)ear  most  often 


as  large  papillae  involdng;  a  jxirtion 
or  all  of  the  dorsum,  W  hen  all  tfa 
lymphatic  i^tructures  of  the  toiigu 
are  thus  abnormally  enlarged  and 
involved,  the  condition  is  kjiowo  aa 
ituieroglofmiaj  and  eimsists  of  more  or 
ess  enlargement  of  the  oi^n^  some- 
times to  a  degree  not  permitting  its 
retention  in  tlie  mouth,  but  leading 
t<i  its  constant  protrusion. 

(b)  Cavernous  lymphangfeioma 
correspiiuds  t*>  cavernous  angioma, 
and  is  a  t^ondition  in  which  the  lymph- 
vessi'ls  l)eeome  positively  cavernous 
aiul  sacculated, 

(r)  Lymph-cysts  are  the  stil! 
more  a^irravatcd  form  which  lym- 
phatic dilatation  may  attain,  and  are 
usually  encapsulated^  complicjitetl 
witli  more  or  less  tense  tissue,  and 
pimluce  a  condition  of  tlie  parts^  e^pe* 

Fro.  168. 
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cially  about  the  scrotum  and  labia,  to  which  the  term  elephantiasis  is  often 
applied. 

The  old  question  of  congenital  occlusion  or  dilatation  of  lymph-channels  is  one  which 
has  been  made  the  subject  of  large  separate  monographs  (especially  by  Bussey). 
and,  while  deserving  of  the  greatest  consideration,  cannot  be  more  than  touched 
upon  in  this  place.  Suffice  it  to  say  that  numerous  tumors,  essentially  of  lymph- 
vascular  origin,  are  found  upon  the  lips,  in  the  neck,  and  elsewhere,  which  grow 
slowly,  are  more  or  less  elastic  and  spongy  upon  pressure,  are  frequently  covered 
by  skin  from  which  hair  grows  most  luxuriantlv,  and  in  which  pigment  or  papil- 
lomatous structures  are  dispersed,  and  by  which  diagnosis  mav  be  aided.  These 
tumors  are  often  spoken  of  as  cavernous  tumors,  are  of  slow  growth,  and  occasionally 
undergo  spontaneous  involution,  but  usually  eventually  call  for  surgical  relief. 
They  are  often  confused  with  branchiogenic  and  other  congenital  cysts  of  the 
neck. 

The  TREATMENT  for  the  smaller  lymphatic  tumors  is  simple,  but 
here  electricity  is  less  to  be  relied  upon  and  excision  is  more  urgently 
called  for.  Electrolysis  will  cause  coagulation  of  blood,  but  not  of 
lymph — at  least  not  to  nearly  the  same  extent ;  consequently  its  useful- 
ness is  restricted  to  blood-vascular  tumors.  Excision,  then,  is  almost 
the  sole,  at  least  the  best,  remedy.  When  this  is  impracticable  much 
can  be  done  by  galvano-  or  ignipuncture,  the  cicatricial  contraction 
following  multiple  punctures  leading  often  to  reduction  in  size  of  the 
affected  part.  The  enlargement  of  the  tongue  spoken  of  above  as 
maeroglossia  may  be  treated  by  ignipuncture  or  by  electrolysis,  if  neces- 
sar\'  under  an  ansesthetic,  the  effect  of  the  electric  current  here  being 
not  to  produce  coagulation,  but  apparently  absorption  of  fibrous  tissue 
and  changes  which  come  slowly  rather  than  by  obliterative  processes. 

7.  TUMOBS  OF  EPITHELIAL  TYPE  OR  OF  EPIBLASTIC 

ORIGIN. 

In  this  general  group  of  tumors  epithelium  or  eniblastic  tissue  is  the 
essential  and  distinctive  feature.  According  to  differences  in  shape  and 
disposition  of  epithelial  cells,  or  according  to  the  embryological  origin 
of  certain  complex  tissues  (nerve),  these  tumors  may  be  arranged  as 
follows : 

1.  Neuroma, 

2.  Papilloma. 

3.  Epithelioma, 

4.  Adenoma, 

5.  Carcinoma, 

But  of  these  the  first,  though  often  considered  by  itself,  essentially 
belongs  here,  while  the  fourth  and  fifth  may  be  advantageously  considered 
by  themselves  as  Tumors  of  Glandular-tissue  Type. 

Neuroma. 

The  entire  nervous  system  is  produced  by  infolding  of  the  epithelial 
or  epiblastic  layer  of  the  embryo.  Hence  the  considenition  of  neur- 
omata in  this  place. 

True  neuromata  spring  from  the  structures  of  nerve-trunks,  which 
trunks  may  also  be  the  site  of  other  tumors,  mainly  fibromata  and  sar- 
comata, with  which  neuromata  may  easily  be  confounded.  The  most 
common  nerve-tumor  is  the  neuro-jibroma,  which  grows  from  the  struc- 
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They  are  not  rare  ujx)!!  the  roots  of  the  spinal  nerves,  in  which  location 
one  may  attain  to  such  size  as  to  press  upon  the  cord  and  induce 
paraplegia.  Multiple  neuromata  are  often  associated  with  moUuscum 
fibrosum  (9.  vX  There  is  one  instance  on  record  in  which  one  thousand 
six  hundml  of  these  tumors  were  found  after  careful  dissection  of  the 
neuro-skeleton,  and  another  in  which  at  least  two  thousand  were  found, 
sixty  of  them  involving  the  pneumogastric  trunks  and  their  branches. 

Plexiform  neuroma  is  relatively  rare.  This  means  a  type  of  nerve- 
tumor  in  which  all  the  branches,  for  example,  of  a  given  nerve  which 
are  distributed  to  a  particular  area  become  enlarged  and  elongated,  the 
overlying  skin  being  stretched  and  thin.  Such  a  tumor  seems  like  a 
l(K)se  bag  containing  a  number  of  vermiform  bodies,  resembling  the 
sensation  given  when  palpating  a  varicocele.  On  section  each  of  the 
affected  nerves  reveals  a  quantity  of  myxomatous  tissue  replacing  the 
nerve-sheath.     They  are  in  lai^e  measure  congenital. 

Malignant  neuroma  (so  called)  will  usually  be  found  to  be  a  true  sar- 
coma of  nerve-structures,  usually  of  the  spindle-celled  variety.  Trau- 
viatic  neuroma  is  most  often  seen  in  amputation-stumps,  where  the  ter- 
minations of  the  diN^ided  nerves  become  bulbous,  attaining  the  size  of 
cherry-stones,  the  tumors  being  composed  of  a  mixture  of  connective 
tissues  and  ner\'e-fibre,  from  which  in  time  the  true  nerve-structure 
usually  recedes  or  vanishes.  They  seem  to  form  more  often  when  sup- 
puration has  been  profuse  or  healing  long  delayed,  and  most  often  when 
sufficient  care  has  not  been  exercised  to  prevent  entangling  of  the  nerve- 
ends  in  the  scar  of  the  wound.  They  give  rise  to  a  great  deal  of  pain, 
and  often  necessitate  re-amputation.  The  bulbous  enlargement  seems 
always  the  result  of  prolonged  irritation  in  a  nerve,  and  has  been  noted 
an>und  various  foreign  bodies. 

True  neuroma  is  innocent  in  tendency,  though  often  extremely  pain- 
ful. It  is  the  sarcoma  of  nerve-tissue  which  j)roduces  signs  of  malig- 
nancy. A  true  neuroma  which  causes  unendurable  pain  should  be 
removed  when  accessible.  It  is  sometimes  i)ossible  to  separate  the 
tumor-mass  from  the  balance  of  the  nerve-trunk,  and  thus  to  remove  it 
without  excision  of  the  nerve.  At  other  times  it  is  imj)ossible  to  avoid 
division  and  ensuing  ])aralysis.  Whenever  i)ossible  divided  nerve-ends 
sliould  be  brought  together  by  catgut  suture,  by  which  means  it  may  be 
possible  to  avoid  permanent  loss  of  function.  Nerve-grafting  is  also 
resorted  to  for  filling  such  defects.  Kemoval  of  jminful  neuromata  due 
to  injuries  to  the  head  has  more  than  once  been  the  means  of  curing 
traumatic  epilepsy. 

Papilloma. 

The  type  of  papilloma  is  the  common  wart,  consisting  of  a  central 
stem  of  fibrous  tissue  and  blood-vessels  covered  by  epithelial  projections 
and  proliferations.  Papilloma ta  are  mainly  nesHile  and  viliou^y  as  well 
as  occasionally  met  with  in  other  forms. 

(a)  Warts.^ — These  are  sessile  ixipillomata,  most  common  on  the  skin, 
often  seen  on  mucous  surfaces,  and  occurring  sometimes  singly,  often  in 
crops.     They  are  exceedingly  (jomnion  about  the  perineum,  where  skin 

^  The  vrfirts  are  by  many  pathologists  considered  as  more  evidences  of  hypertrophy 
from  persistent  irritation.  Tney  are  here  retained  among  the  tumors  lest  too' much  vio- 
lence De  done  to  formerly -received  notions. 
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and  mucous  raenibnine  meet,  and  are  regiinled  a^,  for  the  most  part,  due 

tu  the  irritation  of  KjK*eific  diseharge>i.  The  [Kij>illnniata  iKX-iirrin^  about 
the  genitaha  are  uriliiuirily  s|Ktkeu  of  as  eoniitflfrnutftK  Tlit^  growtbf?  in 
thei<e  instaiKTs  are  frtMjiienlly  so  hixuriant  and  [^rotiierative  that  they 
assume  fungoid  {^hai>e,  and  are  often  spukeu  of  as  mitiberrif  growths, 
WartH  grow  slowly  or  rapidly  aecMjnliiig  to  eireumstaiiees  not  easily 
a[)pret*iatod.  Warty  growths  may  attain  relatively  ennrnious  size  and 
beeonie  very  vasenlar.  Late  in  hie  tliey  are  fn  ([uently  the  starting- 
puints  of  epithelial  in-growths,  and  then  bueonie  true  epitheliomata — 
/,  *\  eaiieen  Warty  growths  sometimes  line  the  iuiceal  cavity  and  com- 
jUiciite  e-ases  of  maerof/kiHmf.  Tliey  are  also  met  with  in  the  /«ry/i-r,  and 
when  situated  near  the  glottis  may  niuse  dyspnrea  or  even  fatal  obstruc- 
tion to  respimtion, 

(6)  Villon©  Papillomata. — Tliese  are  met  with  most  eommonly  in 
tile  biftfitfer^  ix'eusionally  in  the  pelvis  i^f  the  kklnei/,  Tliey  are  strietiv 
identical  with  ehorionie  villi.     They  oceur  fur  the  most  jwirt  singly.     It 

Fig. 171, 


FaplUonm  of  blAdtlcr. 

often  hapi>ens  that  long  tine  tufts  ai-e  detached  ant!  carried  away  with 
the  escaping  urine  :  their  presence  when  recognized  slmtild  be  piithogno- 
monie.  Another  form  of  villnus  growth  arises  from  the  ehoroiu  plexuses 
«»f  the  lateral  ventricles  in  the  brain.  These  may  grow  and  nttatii  u  sise 
sufficient  to  produce  disturbance* 

(c)  Intracystic  Villous  Growths* — ^These  are  seen,  for  example,  in 
mammary  cysts,  These^  ^jf  course,  are  lined  with  epithelium,  which 
acts  here  as  it  doi*s  in  other  localities,  and  proliferates  under  nidinowu 


circumstanees  more  or  le^s  nipidly.  In  dealing  with  paroophoritic  cysts 
the  presence  of  tliese  grf)wth!^  has  abo  been  alludoil  to, 

((I)  Psammomata.— These  are  pecTdiar  epitlieiioid  tumors  eonipneJred 
of  a  globohir  arruntrciiicnt  of  epithelial  t*ells  in  layers,  en vehnx'd  In  eon- 
neetive  ti?4sue  and  nsiially  eideified.  They  are  met  with  ex<'hisi\"elv  in 
thi^  jt Iff  matrr  of  thr  hniin  and  rord.  In  the  former  ease  the  epithelinm 
comt'H  from  the  nt'ighbcjring  chtjroid  jdexiis.  Caif'ttrfottff  ifpf/f'nr ration  is 
a  marked  ehametenstie,  and  these  little  tumors  often  feel  like  stone.  In 
this  resj^eet  the  arrangement  is  idrntieal  with  that  in  the  jtinfiif  hofii/. 
Psammomata  never  grow  to  large  size :  they  are  for  the  m<»st  pirt  no 
larger  than  jieas  ur  small  elierries.  They  are  somewhat-  eranmun  in 
horses,  develojnng  from  the  snrrraniding  plexus,  as  in  man.  Here  they 
may  attain  the  size  of  a  walnnt  and  still  priKhiee  no  reeugnizahle  dia- 
tnri>anee,  Psammomata  of  the  spinal  pia  are  much  more  serioa!!^^,  since 
here  they  will  prubaljly  priKlnee  disiistrous  pr€*ssiin**et!eets. 

(e)  Cutaneous  Homa — These  are  alsa  epithelial  tjutgrowths,  and  are 
met  with  in  four  varieties  (Snttyii) : 

(1)  Sebawou^  horn/t,  <juit«  cotnmon^  arimng  by  protru^^ion  of  contents  of  a  seba- 
ceous cyst  through  n  rupture  in  itn  wall  or  tbrou^h  ita  duct,  with  consequent  desic- 
cAtlon  bv  exjiasure  to  the  air;  while  frenb  material  is  corijiequeutly  added  at  the 
basis  so  long  an  sebficeous  secretion  continues.  These  growths  quickly  soften  when 
tjoaked  in  weak  liquor  potJis!*a\ 

(2)  Wartij  hornit,  structurally  itjentical  with  the  above,  but  growing  from  warta 
instead  of  from  sebaceous  cysU.  Both  the^e  form.H  are  found  most  commonly  about 
the  head.  Cutaneous  horns  are  also  met  with  in  ovarian  dermoidij.  They  are  com- 
mon in  the  lower  animals  and  may  attain  large  size. 

Fig,  172. 


HomM  ffrowinfj  jrotn  eimiricfs,  especially  of  bone»,  are  rare,  but  a  cornified 
condition  of  the  cicatrix  itself,  with  fonnntion  of  t^cales  resembling  those  from 
horua,  is  not  uncommon, 

(4)  Nai/'hornn  are  simply  overgrown  nails,  occurring  for  the  mosjt  part  OD  the 
digits  and  toes  of  bed-ridden  patients  >vho  never  walk. 
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TREATSf  ENT. — All  these  forms  af  epithelial  outjtrrowth  call  for  mdiciil 
remuviil,  utter  wliit^h^  if  etfeeted,  iheiv  i*'  nn  ret'iirrenee.  Radical  p^- 
nifival,  ht»\\ L'ver,  implies  e<(inplete  extir|Jaticm  i)f  thr  membrane  or  tiissue 
iroin  which  the  gi't*\vtli  occurs,  since  if  even  a  httle  be  left  there  is 
tendetiey  to  receilive. 

Epithelioma. 

Epithelioma  is  coiuinon,  esjKKMiilly  wliere  tliem  is  tmnsition  tVom  uae 
kin4  of  ejritljelium   to  another,  and^  of  all  other  Icx^alities,  jKirticularly 

where   skin   and  nine* his  niend)miu* 
^'^*'  1'^^'  meet — f\  f/.  the  lips,  the  vulva,  and 

^'"^^s^^  the  aims.      Kpithelioma  ditters  fnmi 

l^iipilloma  in  tliat  tlie  ionner  is  no 
Ioii*rer  limited  by  hasement-mom- 
bnine,  but  pisses  beyond  it  into  the 
nnderlyinfi^^c'oimeetive  tissue  and  piv- 
st ' II  t  s  f  lo  ir  n — ra  t  li  t ^  r  t  h  a  u  ttf* — g  n >  w  1 1  u 
('haraeteristie  of  epitbelif^na  uiv  ibe 
>n-ealled  cvif'-iieMiii  or  peariti  fnttheji^ 
wliere  there  seems  to  be  tendency  to 
a  pflobiilar  arrangement  of  cells  with 
such  enndensitiun  ur  alteration  that 
they  Inse  their  al>ility  to  take  stains, 
and  apjM'arasa  more  or  less  Instrou?* 
mass,  showing  off  by  contrast  aniotig 
the  standani  surrounding  tiiisue.  On 
tliis  aceuunt  they  ai*e  often  8|K»keii 
Q?  VL^  pearly  bodies.  Recognition  of  tliese  is  tantamount  to  diagnosis  of 
epithelioma, 

TluH  form  of  neupla-Hm  i»  essentiuUy  the  same,  no  matter  what  its  cliiiic&Lj 
varietjcij,  Thest^  ecimprise  ii  wart-likt 
irrovv'th  or  nfMluk\  whica  quickly  becomes 
an  uk-er  with  c4evateil  eape?*,  uleenilion 
hein^  due  to  necrosis  of  ceils  farthest  from 
the  periphery;  or,  again,  the  di>iea?^e  amy 
start  iiLi  an  nfceraf^d  fi^sart',  ulceration  and 
ill  filtration  keeping  pace,  in  which  cii:4e 
we  liiive  a  sharply-defined  ulcer  with  un- 
denained  edgen.  A  third  variety,  often 
seen  U|)nn  tlie  lips,  comprises  a  prajtctinij  j 
mms,  often  with  ninre  ur  less  horny  sur- 
fa ce.  In  a  1 1  o f  t h esie ,  h \ ^ we ve r,  t h e  el i a ra c - 
teristie  celUnc'^tHi  with  their  onion-like 
arrungenients  of  eelk  will  be  found. 

Epitheliomata,  eHjK'eially  when 
exposed  to  the  airor  tosurfaee-irrita- 
tion^  tjuiekly  utcerafe  and  tend  to 
inviilve  al!  the  sn mm nding  tissnesi 

whihMH?easi*»nally  tiTedistiiietiveeells     EpUheUos  arty"  body 

pndifenite  so  ni|>idly  as  to  ^tvx' tl)e  '  -  i-w.., ,. 

tdeer  more  or  ler^s  of  a  bursjil  ur  a  atuiifloHrr-itk4*  arrangement.     Frr»m 
ench  a  surfaee  there  is  a  eonst;uit  dis^duii^ge  of  fonl-.-^melling  detritus 
^'ea  boue  eannc»t  resist 
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slowly  disintegrates  beture  the  advaiR'iii^  iim,s,s.  Cartilagt!  in  most  resist- 
ant,  and  iisually  preserves  its  integrity  to  the  hist.  In  other  words,  the 
tendeney  <if  epithelioniti  is  towiird  eujistarit  eneroaehment  smd  hifiltm- 
ium,  and  timan!  a  fatal  tenninatiun  iVoui  hemurrliage  by  nieenition, 
innu  sept  it'  intention*  exhaustion,  ur  other  aeei  dents.  The  wart-like 
fMrnis  run  the  slowest  course  oi'  all,  hut  even  here  the  malignant  ten- 
deney  is  most  evident. 

Lyinph-noih  InfeeHon.^A  striking  eharaeteristie  of  epithelioma ta  is 
the  usually  prompt  invamon  of  ihe  af(joiiut*f/  lifrnjih-nofh-^^  which  attain 
a  size  astnnishingly  disprtiportionatr  and  hearing  no  necessary  relation 
to  the  size  of  tlie  primary  growth.  Tliis  constitutes  one  of  the  most 
serious  complicatjitns  of  the  t*onditi<in.  This  lymphatie  invasion  jiar- 
takes  of  the  distinctive  malignant  ehamcter  of  the  disease,  and  from 
everj'  foetus  of  this  character  infiltration  and  destruction  proceed. 
Infected  nofles  shtw  also  early  a  tendency  to  eentnd  degeneration  nnd 
to  spurtons  cyst-ftu'iuatioii.  When  the  overlying  skin  becomes  involve*! 
we  have  extensive  shmghing  and  the  conversion  into  large  malignant 
ulcers.  Dissemination  to  a  dhtanee  (i  t\  mritiHtaitlj^)  is  rare  in  epithe- 
liomu — much  more  so  than  in  carcinoma. 

About  the  muuth  epitheliomii  is  not  eoniDion  before  the  thirty-fifth  year  of 
life,  thoagh  I  have  men  il  tm  the  lip  <»f  a  twenty -year-ohi  woumn.  It  is  vastly 
more  common  in  men  than  in  women,  and  more  frequent  on  the  h>wer  than  the 
upper  fijK      !n  the  tonfjae  it  neldcnn  occurs  before  the  fortieth  year  of  life.     It 
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CpllheUoma  of  fc^rctieaa  mud  eyelid  (Keisser). 


EpUheUoma  of  Up  (Nelsser), 


eems  to  be  more  common  both  in  the  lip  and  tongue  in  men  with  bad  teeth  and 
confirmed  umokers,  thus  giving  rii^e  to  the  view  often  held  that  it  m  pa  rely  a 
matter  of  irritation.  It  may,  however,  with  etjuiil  trudi  be  laid  to  contact  infec- 
tion should  one  re|,rard  it  as  of  parasitic  origin.  In  one-fifth  of  the  cases  of  epi- 
thelioma of  the  tongue  there  are  preceding  lesions,  usually  described  as  leucoplulia 
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or  ichihyo»h  of  the  tongue— conditions  characterized  by  epithelial  reduplication 
and  the  formation  of  dense  plaques  or  scales.  These  lesions  are  for  the  mo6t  part 
regarded  as  pre-canceroua  conditions. 

The  dist-ase  often  starts  near  the  stunip  of  a  mrioun  toothy  in  which  case  infil- 
tration and  erosion  begin  pruinptly  and  prog^resa  rapidly*      Epithelioma  of  the' 
tongue  huH  been  known  to  tbHow  (iown  along  the  ohl iterated  track  of  the  thyro- 
lingual  duct,  and  in  this  way  to  bring  about  a  pertoraiing  ulcer. 

Epithelioma  of  the  fcmphn^iiM  h  a  coinmon  cause  of  stricture  of  this  passage- J 
way.  It  leads  always  in  ulceration,  and  ufiually  eventuiilly  to  perforation  into  the! 
trachea  or  some  other  cavity  or  [lajisage  {Lf.  n  blood-vessel).  In  the  laryrut  the| 
diseat*e  Ir  well  known,  and  give**  rise  to  intense,  and  finally  fatal,  symptoms,  bui 
has  been  dealt  with  succes^ifully  by  radical  operationi^  for  extirpation  of  the  entirol 
organ. 

Occurring  upon  the  scrotum^  epithelioma  has  been  in  time  past  spoken  of  all 
chimneij-meeeptrs  cnnctr  Of  mot'Warf 6,  and  ha.s  been  usually  ascrioed  to  the  irrita-J 
tion  of  foreign  material.  Ulceration  and  infection  of  the  inguinal  nodes  prf»ceed| 
usually  rapidly  and  disastrously.  There  is  much  reason  also  to  believe  that  tarl 
and  paraffin  may  produce  Himilar  irritation,  and  paraffin  cancer  has  been  describedj 
by  various  writers.     It  occurs  also  u,'<ually  upon  the  scrotum. 

The  skin -lesions  which  precede  the  formation  of  paraffin  cancer  resemble  verrl 
closely  those  seen  in  chimney-sweeper's  cancer.     The  skin  becomes  dry,  thickened,  ] 
parch ment-like,  while  the  openings  of  the  sebaceous  glands  become  obstructed  by  ' 
the  tar  or  other  material,  producing  acne-like  lesiims.     Warty  outgrowths  then 
occur,  and  those  become  the  seat  of  malignant  ulceration. 

In  chimney-sweepers  cancer  the  scrotum  is  Uisually  first  affected  in  a  chronic 
dermatitis*,  to  which  warty  outgrowths  succeed,  these  enlarging  and  growing  down- 1 
ward  as  ulceration  takes  place. 

About  the  external  genitalia  epithelioma  is  not  uncommon,  particularly  in  ] 
and  about  the  prepme.    Such  a  degree  of  phimosis  as  leads  to  retention  of  smegma] 
is  certainly  a  predisposing  cause^  not  only  in   man,  but  in  the  lower  animals. 
Epithelioma  of  the  vufmi  has  been  described   uiider  the  name  effhiomhie,  and] 
require-j«  to  be  recognized  and  dealt  with  promptly  if  one  would  attempt  a  radical 
cure.     In  the  vatjina  and  about  the  cervix  uteri  it  is  common,  a  large  proportion 
of  cases  of  cancer  of  the  uterus  being  essentially  epitheltomata  of  the  cervix. 

In  and  about  scars  epithelioma  is  quite  common ;  also  upon  granulating  ulcere. 
One  danger  to  which  a  chronic  nicer  is  always  exposed  is  that  of  epitheliomatous 
transformation,  and  in  time  past  disaster  has  been  the  penalty  ot  lack  of  early 
recognition.  These  growths  also  attack  lupu^'teartt,  or  even  any  tissues  actively 
involved  in  the  lupoid  [>roce9s.  This  is  particularly  true  between  the  fortieth  and 
sixtieth  years  of  life.      Vide  p,  97, 

j^mong  the  viscera,  the  tjaU-bhdder  is  probably  more  ofteD  involved  in  distinct 
epitheliomatotis  changes  than  any  other.  It  presents  as  a  pretty  uniform  thick- 
ening, and  causes  augmentation  in  size,  so  that  a  distinct  tumor  projects  from 
beneath  the  liver.    In  this  location  dissemination  is  rare. 

Epithelioma  is  to  be  regarded  as  basing  an  essential  and  too  often  a 
nipidly  malignant  t<?ndencv,  ami  sboiikl  be  attaektil  from  the  very  out- 
set with  deterinination  and  witliotit   mercy.     Its  siieoei^^ful   treatment , 
demands  early  and  wide  removal  of  di^eaBetl  imrts  and  eomplete  extir-  ' 
pation  of  all   involved   lytin>h-no<le?^ — l>otli   f»f   tbese   to  be  eiirried  out ' 
witliMUt  regard  to  anything  but  e*unidete  rennival.     The  involved  tissue 
bi'iiig  excised,  the   question  of   plastie  closure  of  defect   or  i»[x^rative 
atonement  for  loss  of  tissue  may  adl  for  the  best  of  judgment  ami  the 
highest  degree  nf  ojwnitive  skill,  in  order  that  the  best  eosnietie  results 
may  he   obtained.      It    is  fmly   the  very  small   arid  incipient  growtJiii 
which  ouglit  ti»  be  ever  attacked  hy  such  destructive  agencies  as  nmcer- 
jy^istes  or  the  electn>lytic  current.     While  these  occasionally  give  sati?*- 
iactnr^'  results,  tlicir  use  is  hjr  the  moi^t  part  unscientiftc,  and  therefore 
barbarous. 

Rodent  Ulcers. — Umler  the  name  of  rodent  uleerSf  lierpes  eseedemj 
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lupiis  e;tedens,  ndi-fm-tnuger^,  etc.  writers,  for  riie  most  part  Enf^lish, 
have  descrilxHl  a  variety  of  ppitlielionia  ormiinrMjly  met  with  upon  tlie 
fare  to  wiiirh  in  tiuu^  jxist  a  separate  elassifieatirni  lias  usually  been 
assigned.  Until  reeently  it  has  Ijeeii  generally  regartlwl  as  a  loeal 
uleonUion,  distinet  from  caueer.  In  most  of  the  older  text-book^  it  is 
referiTd  to  as /^//j/(s  *vTt/f^/?^.  It  is  preceded  nsaally  by  a  nodular  con- 
ditinn  of  the  skin,  t|uitc  vascular,  breaking  down  InUi  a  rc^nhtr  nWra- 


Fig.  177. 


Flo.  178. 


HrKkmt  ulcer  (orljeinnlK 

tion,  but  little,  if  at  all,  elevated,  the  base  of  the  uleer  deeply  excavated, 
with  a  striking  disproportion  between  ideei"atiou  and  new  gr<AVth.  In 
this  jKirtienlar  variety  iufiltmtiim  seems  tty  he  eoTitinnously  in  a<lvaMee 
of  the  roileut  pnx'ess,  the  fonuer  iRMUg  excessive,  the  latter  Init  slight. 
This  variety  of  epithelioma  rarely,  if  ever,  pnHluees  lymphatic  involve- 
ment ;  the  discharge  is  slight,  the  |)aiii  complained  of  incousidemble. 
Occasionally  it  entirely  alters  its  asjK'ct,  and  iu  whole  or  in  part  presents 
features  of  the  eonvcntionul  epitheliomatous  ty|x^ 

Rodad  nicer  allies  itseli"  rather  with  the  type  of  tubidar  epithelioma 
.springing  from  the  outer  sheath  of  the  hair-follicle,  sending  out  cylin- 
drical pr<x!esscs  which  freely  Idend  with  one  auother. 

Rodent  nicer  is  to  be  regarded  as  an  equally  malignant  type  of 
uleenition  with  other  cancerous  ulcers,  and  demauds  the  same  thorough 
and  mdical  measures  for  its  relief  as  d<»  any  other  forms  of  epithelioma. 
It  is  perhaps  the  most  favtu^alile  one  to  deal  with,  because  of  the  usual 
freedom  from  involvement  of  deep  lymjihatics.  No  iHstinctive  meas- 
ures an_^  neeessar}"  for  its  relief — only  those  which  are  thorough  and 
mercile:*s. 

a  TUMORS  OF  GLANDULAR-TISSUE  TYPK 

These  include  adenoma  and  carcinoma,        * 

Adenoma. 

Adenoma  is  a  timior  whose  ty]H'  is  the  normal  .^rerrthtf/  f/hinf],  from 
which  it  difiers  in  being  an  alumrmal  outgrowth  iir  proiluet,  but  pir- 
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ticiilarly  in  that  it  ha»  no  potcer  of  producing  the  secretion  pectiliar  (o  the 

glnntf-liititue  or  tyjK?  fmni  which  it  ijrowt-.  The  adenomata  occur  for  the 
most  |mrt  a^  oircnm8cril>ed  tumors  in  the  inamimr^  parotid,  thyroifJ^  liver ^ 
and  in  tlie  mucous  membranes  of  the  bowel  and  the  uterus.  They  may 
b*^  ?tiii^le  or  multiple ;  in  the  intestine  they  are  usually  multiple.  In 
ciTtain  hxiitinns  (e,  g,  the  mamma)  they  attain  oecadomilly  enormous 
dimensions,  and  in  the  ovart^  tumors  of  this  character  may  be  met  with 
weitrhing^  forty  or  tifty  pjunds.  The  true  adenoma  shows  no  tendency 
to  infection  id'  nelgUmnn^  lym|>haties,  and  gives  rise  to  no  secondary 
deposits,  and  when  it  causes  death  it  is  usually  because  of  size  or  pres- 
sure ujKin  important  organs.  It  displays  a  marked  tendency  to  cystic 
alteration,  whik^  the  relative  propt^rtion  of  epithelium  and  connective 

tissue  or  stn>nia  varies  within  wide 
limits.  In  certain  cases,  where  the 
former  is  small  in  amount,  the  great 
prep>nderant»e  of  the  latter  has  caused 
the  use  of  the  term  adeno-^sans^imt^ 
whit*h  is  really  a  miskmding  name. 

The  diMinvtlon  beiM*een  adenoma 
and  true  carvinomtt  is  in  some  respet^s 
but  slight ;  and  tliis  fact  will  account 
for  the  convei'sion  which  many  in- 
nocent gla ml- tumors  seem  to  under^> 
from  adenoma  i!iti>  carcinoma.  S) 
siMiu  as  the  epithelial  cells  lose*  their 
regularity  r>f  dis|Hisiti(*n  and  colhrt 
in  groups  or  make  their  way  outside 
of  the  acini  into  the  tissues,  then  the  ] 
change  from  the  benign  to  the  malig- 
nant tumor  has  begun  and  the  entire  eliiiieal  asjK^ct  of  the  case*  has  altered. 
This  clunige  may  Ix^  the  result  of  external  irritation,  of  such  tiBsue-chauges 
as  j>regnancy  and  lactation,  or  of  the  undefined  influence  which  aclvan- 
cing  years  seem  to  |)ruduee. 

Adenoma  occurs  in  the  brea»f  lis  cyaiic  adenoma  or  fihro-adenoma.  The  former  ' 
attains  often  large  sixe,  are  encapsulated,  the  acini  are  much  dilated»and  from  the 
walls  of  the  epilhernim-lined  cavities  trequently  project  papillouisitous  procese^^ 
forming  what  are  called  inh-ttetjHtic  jrrowthi*.  Oydtic  adenomata  ^row  **k^wly^  pro- 
duce atrophy  of  mammary  tisiiue  by  pressure,  occur  after  puherty  until  tbe'meno- 
pauiie,  ana  rarely  ^ive  rise  to  pain  until  they  become  large.  As  they  grow  they 
distort  the  breast  until  it  may  become  very  pendulous, 

Fihro-ndettomfi  occurs  alsn  in  the  Urea.st  an  a  small  tunior»  encapsulated,  ui^tiallj 
Buperticially  placed,  movable  in  itw  site,  often  raultijjle  ;  most  common  l^^tweeothe 
twentieth  and  thirtieth  years  of  life  ;  often  painful,  especially  during  meoBtnia- 
tion  ;  tender  upon  nret^sure.  Both  forms  may  occur  in  yomuj  men.  A  form  of 
iibro-adenoma  in  wnich  fibrous  tissae  is  greatly  in  excess^  which  never  attaiits 
great  t^ixe,  h  common  in  the  hreai<U  of  unnmrriccl  women.  They  gi re  rise  to  aiudi 
pain  iind  distres.*^,  hut  are  cHnically  not  malignant, 

AdeuouKi  (X»eury  frequently  iu  sehaceuu.s  glands,  as — 
(a)  Sebaceous  cyst,  ordiuurily  knfmTi  as  **  wen."  These  tumor* 
commonly  l»ejjfui  as  reteuti*>u-eyst*«,  the  tUiet  of  the  ciel>aeeous  gland 
beec*niin^  neeluded*  But  in  many  eases  there  is  no  «x\dasicm  of  the 
dnet,  and  the  seeretifni  may  be  eiisily  expressed  uu  pressure.  They  oeetir 
wherever  sebaceous  glands  alxiund,  l>ut  esjweially  ufteu  ujxtn  the  seidp. 
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They  are  usually  multiple,  vary  greatly  in  size,  are  easily  nmvahle  over 
tUe  booe,  au<l  are  inri mutely  relattHl  tu  the  mIviu^  wtiih*  the  duct-i>riiiee 
18  frenueutly  nrr^^iiizetl  by  a  bhiek  i^pot,  un  ivimiviii^^  vviiii'li  i5ebujii  eau 
be  expressed.  Tliei^e  cyst-adenomata  are  eneapsitlated,  aiul  eau  be 
tmsily  shelled  out  id*  their  matriees,  save  wlieu  iutlanied  ;  iu  which  ease 
ihey  are  often  ast^mishingly  adlierent,  'I'ht^ir  roiittMits  e*tusist  of  pul- 
taeeoys  debris  reseinliling  old  epitheliul  scales,  fat,  elinlesteriii,  etc.  The 
contents  nf  these  cysts  are  very  prnne  to  dcc<*mj>nse,  and  tlicy  Ijccimie 
j  Bs  otfeiisive  a^i  any  tiling  with  which  the  surgeon  lias  to  deal.  Putrefac- 
tion may  be  indejKfudeut  of  inHammatiou  or  eiMueifleut  with  it.  Wlien 
irritate<i  these  glau<l-(yst.s  become  inflamed  auil  may  suppurate,  suppti- 
nitiou  being  tantanionnt  to  cure  by  sj>oiitancoiis  processes.  They  may 
also  ulcerate,  witiiont  suj»pn rating,  and  form  foul-smelling  nlcers,  or  give 
rise  to  cutaneous  horns^  as  already  mentioned. 

(A)  Sebaceous  Adenomata.— These  spring  from  the  sebaeeons 
glands,  whieh  are  lobulatcd  like  those  about  the  nose  and  ejir.  Ade- 
nomata from  this  source  arc  extremely  liable  to  ulceration,  may  under- 
go calcitieati<in,  and  are  often  uiistakeri  for  cpitfielioiiia  beeause  iif  the 
fungr^us  ulcerations  t<i  which  they  give  rise, 

(c)  Sutton  lias  aim)  dcscribetl  an  adeno-carcinoma  of  the  peculiar 
sebaceous  glands  named  after  Tysou,  Tlie.se  arc^  found  jiiirticularly  at 
ihe  base  of  the  pR^pnce,  this  form  of  tumor  being  exceedingly  rare. 


Fio.  im. 
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Adcno-carcinoma  of  breast;  x  170  (SpeDcer, 


Adenomata  springing  from  the  tinfrous  ffhtmh,  whieh  are  usually 
tpiiekly  transfonucd  into  cysts,  are  nlso  kncnvn,  as  well  ns  other  gland- 
tumors  springing  from  the  glands  of  Bartholin,  (\m  \n*\\  etc.  They  are, 
however,  so  infrequent  as  to  not  deserve  fort  her  mention  lieit*. 

Adenoma  of  the  tlufpohl  IukIv  is  deserilxfl  in  <_1iniea!  Surgeiy  usu- 
ally as  cystic  goitre  or  bronchocele.  It  constitutes  for  the  most  part 
an  erjcnpsulated  tnuior  eontaiuirjg  structures  similar  to  that  of  the  n«H- 
mal  tissue,  forming  tinuors  of  various  sizes,  usually  single,  sometimes 
doidde,  and  <:)eeasionally  incurring  in  the  istlnnns  of  the  thyroid.  These 
tumors  contain  eentml  cavities  with  colloid  fluid  often  heavily  londed 
with  cholesterin.     As  they  grow  older  and  larger  all  traces  of  original 
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thyroid  th^ue  tlisapjjear,  and  we  then  have  to  deal  ^"ith  a  cyst  with  a 

tuii^ht  iumI,  often  eiiiritied,  wall.      Tht/roid  adenomata  usually  are  ea.-^ilj  " 
emieleated,  even  when  tliey  attain  h^rge  .size.     When  small  they  u^ualij 
eiinse  little  trouble  or  jmm  ;  when  large  they  may  give  rise  to  alannii] 
dyspna^a,  and  may  thuK  jeopartlize  life. 

The  pifuffnrtf  bodi/j  whieh  is  analt»gous  to  the  thymid  in  struetnre^ 
is  oceasionally  oeeiipied  by  an  a  deny  ma  tons  tumor  closely  corres|H>ndin^r 
tc*  that  jiij^t  considered. 

In  the  prmfafe  adenQmn  h  not  rarCj  since  it8  structure  i^  cnnijHist^^d 
of  mixed  involuntary  muscle  and  glandular 
Fig.  182.  tissue*     Many  in.stunees  of  the  senile  enlarJL^■d 

prostate  are  ilue  to  adenomatous  alu^nition.s. 
The  sfKcndled  tliirtl  lobe  of  the  prostate,  as 
found  eidar^ed  in  old  men,  is  usually  an 
adenoma  of  the  pirtiivn  posterior  to  tlie  veru 
montanunij  whieti  lias  ^nnvn  into  the  prostatic 
uretiira  or  toward  ttie  bladder,  because  this  h 
the  flirection  of  least  resistance. 

In  the  parofif!  and  other  fialivartf  glands 
true  adenoma  is  oeeasionally  observed.  Almost 
always  it  is  distinctly  encapsulated,  but  may 
liave  uii*lerp>ije  marked  cystic  changes. 

Adenoma  is  common  in  the  livery  either  as 
a  sintrle  or  niultijjle  lesion.  Its  pseudo-duets 
often  <'ontain  inspissated  material  of  bile-green 
tint. 

In  the  kidneif  adenoma  presents  for  the 
most  ]Kirt  as  a  congeiiital  adenivcystie  lesion, 
which  is  by  no  means  rai*e*  Both  kidneys  an^ 
usually  eventually  involved  and  the  outhwik 
is  most  unfavoralile.  By  this  lesion  the  kid- 
neys are  con\'erted  into  rt/sfic  mamcjf,  am! 
most  resemblance  to  original  structure  is  lost, 
Tiiey  may,  when  thus  affected,  attain  great 
size. 

The  clinical  a>»i>ei't«  of  aoiiie  of  these  cases  necessitate  early  operation.  In  ont' 
in?ktonee  I  removed  an  enormous^  cys*tic  tumor  of  this  kind  from  a  little  child  of 
twenty-three  montli!^  by  abdominal  st-ction.  The  child  was  the  youngest  which  up 
to  that  time  had  ever  survived  nephrectoaiy^  and  lived  for  several  years,  until, 
evt'iitually,  the  other  kidney  acted  la  the  same  manner  and  cauaecf  hi»  death. 
llde  Fig.  182. 

In  the  ovarif  we  meet  w4th  adenoma,  in  which,  however,  there  will 
he  seen  but  little  imitation  *}f  true  ovarian  tissue.     In  the  ftstirlt^  there 
is  known  to  Ir'  a  furm  nf  adenoma  originatinri:  in  the  i>anididymis,  in  no 
way  coniK^cted  with  the  secreting  structure  of  the  testis,  but  leading  J 
often  to  cystic  alterations. 

In  the  mu4'ous  membrane  of  the  ntrmmch  and  howth  adenoma  presents 
usually  as  an  ovoid  tnmor,  attainintr  pissihly  such  size  as  to  give  rise  to 
mechanical  uh^tnictiou  either  bv  juvssurc  or  bv  tractiim.  Adenoma  i»f 
the  iiyloric  re^icm  is  a  rc]K'titi<iTi  in  structure  of  the  jiyluric  glauils.  la 
the  rectum  it  presents,  fur  the  most  part,  as  a  polypoid  outgrowth,  most 
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often  met  with  in  young  children.     Such  tumors  are  generally  small^ 
and  when  solitary  they  oft^n  hang  by  a  distinct  stalk. 

Similar  polypoid  tumors  present  in  the  cervical  canal  of  the  uterus, 
where  also  are  found  sessile  and  racemose  tumors ;  all  of  which  are 
structural  repetitions  of  the  glands  met  with  in  the  cervix  uteri.  Ade- 
noma of  the  uterine  cavity  is  most  rare ;  it  is  also  rare  in  the  Fallopian 
tube,  but  occasionally  presents  as  a  dendritic  outgrowth  from  the  mucous 
membrane  distending  the  tube. 

Carcinoma. 

Carcinoma  is  a  tumor  always  springing  Jrom  pre-existing  gland- 
tissue,  which  it  more  or  less  closely  resembles  in  type,  save  that  the 
structural  mimicry  is  incomplete,  the  epithelial  cells  now  collecting  in 
irregular  clusters,  or  filling  the  acini  and  obstructing  the  ducts,  or 
bursting  beyond  the  basement-membrane  and  invading  the  surrounding 
tissues.  They  frequently  so  fill  the  ducts  as  to  appear  in  colunlnar 
arrangement  when  seen  under  the  microscope,  and  this  has  given  rise  to 
the  use  of  a  term  so  vague  as  to  have  no  place  in  pathology — i.  e.  cylin- 
droma. Carcinomata  may  arise  from  any  of  the  secreting  glands,  but 
much  more  commonly  from  some  than  from  others.  They  nave  no  cap- 
sules; they  infiltrate  the  surrounding  tissues,  usually  involve  the  lym- 
phatics early,  are  prone  to  spread  to  trie  superficial  tissues  and  to  ulcerate, 
and  to  undergo  various  degenerative  changes.  Nearly  all  cancerous 
tumors  abound  in  lymphatics,  which  will  explain  the  rapidity  with  which 
the  lymph-glands  become  infected,  as  well  as  the  tendency  to  dissemi- 
nation which  is  characteristic  of  these  growths.  Dissemination  leads  to 
so-called  secondary  or  metastatic  growths,  which  may  make  their  appear- 
ance in  any  organ  or  tissue,  even  in  the  bones,  where  they  give  rise  to 
changes  of  texture  that  make  spontaneous  fracture  easy.  It  is  charac- 
teristic of  carcinoma  that  the  metastatic  tumors  which  it  may  produce 
will  reproduce  almost  perfectly  the  type  of  the  primary  tumor  whence 
the  embolic  fragments  which  have  produced  them  spring.  The  amount 
of  dissemination  varies  exceedingly  :  it  may  even  become  so  marked  and 
so  widespread  as  to  produce  a  condition  analogous  to  that  met  with  in 
miliary  tuberculosis,  and  consequently  sjwken  of  as  miliary  carcinosis. 
A  similar  condition,  much  more  rare,  is  met  with  in  dissemination  of 
sarcoma,  and  is  known  as  miliary  sarcom/itosis.  A  constantly-spreading 
cancerous  infiltration  of  the  superficial  tissues,  which  is  noted  most  often 
after  mammary  cancer,  is  described  under  the  form  of  cancer  en  cui- 
rasse,  or  jacket  or  corset  cancer.  Sad  instances  will  be  seen  in  which 
this  infiltration  of  the  surrounding  structures  has  extended  nearly  or 
even  completely  around  the  thorax.  It  gives  rise  to  a  brawny  indura- 
tion which  is  most  unyielding,  and  which  is  studded  here  and  there  by 
nodules  that  tend  to  ulcerate,  to  fungate,  and  to  bleed  easily.  It  is  per- 
haps the  most  hopeless  form  of  cancerous  disease. 

The  older  writers  have  constituted  two  or  three  clinically  distinct  forms  of 
carcinoma,  based  mainly  upon  the  relative  hardness  or  softness  of  the  tumor  and 
the  invaded  tissues.  The  term  scirrhus  is,  e.  (j.,'  thus  applied  to  a  tumor  in  which 
connective  tissue  preponderates  and  epithelial  cells  are  relatively  deficient.  On 
the  other  hand,  tne  term  encephaloid  has  been  applied  to  a  tumor  in  which  the 
connective  tissue  seems  barely  sufficient  to  hold  the  mass  together,  while  the 
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epithelial  cells  are  in  vast  prep<mderance.  These  are  all  tumore  of  the  round  epi- 
tfieUal-celled  type,  and  these  aistinctimis  jire  (>f  fltnical  intere^it,  yet  have  no  great 
pKtholo^ieal  import,  mive  that  in  a  p-eneral  way  thi'  ]E:reater  the  i»roi>4*rlioii  of  epi- 
thflifil  elements  the  ifooner  will  life  be  terminated  by  destrnetive  processes.  In 
other  ivords,  the  more  the  tttrnftr  mni/  pnrfifh'  of  the  meephniotd  tyi^r  the  itor*t  tht 
proqnosh  or  the  shorter  the  prohahle  durnticiii  of  life.    Again,  these  tumors  pursue 
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Soft  (encephiUiid)  cnrclnonm  (  <  \\"  \  Spencer).      Sclrrhouji  curt^idtmia  «f  brenst  (x  H**\  8i»«tieer*, 

a  widely  varying  clinical  course.  In  thofte,  particularly  of  the  scirrhua  type,  wheit? 
the  cnnnectiVe  tisjitie  largely  prepoiideriite*>  there  is  often  an  eventual  rednctioo  in 
the  sixe  id'  the  part  involved,  suul  such  reduction  of  vascularity  and  of  nutritive 
activity  that  the  rate  of  j^rowth  is  thereby  very  perceptibly  checked.  The  so-called 
atrophying  canet^rw  of  the  breast  are  the  bi'j^t  examples  of  this  type  of  cancerous 

disease.  Here  the  vidume  of  the  gland  i** 
diminiiihed  rather  than  augmented,  and 
the  disea.se  may  last  for  a  number  of  years, 
even  so  many  as  twenty.  It  h  question- 
able whether  in  the  presence  of  this  tyw 
of  disefise  it  is  well  to  ojierate.  It  would 
sci*rcely  j^eem  ao,  at  least,  in  old  and  more 
or  less  enfeebled  women,  for  it  has  usually 
been  found  that  these  live  longer  and  in 
greater  comfort  if  ireated  symptomatica  I  ly. 
The  so-called  cofhid  fortm  of  rtiucr^ 
'  are  siniply  the  expressifm  of  pathological 
changes  occurring  in  growths  of  more  dis- 
tinct type.  Thus,  colloid  softening  may 
irt!rur  in  any  tumor  in  which  caiicer-celU 
|iredouiinate,  and  the  8o-calle<l  colloid 
cancers  of  the  peritoneum,  the  ovary,  etc, 
are  either  examples  of  such  alterations 
or  are  possibly  mftuthfiinmatn  arising  io 
these  locations.  Tlie  term  viffous  cvmrtr, 
with  other  ternjs  like  it,  should  be  ejt* 
punged  from  all  scientific  literature,  unless 
these  terms  be  uscfl  in  a  purely  adjective  and  clinical  sense,  for  they  imply  uolh- 
ing  accurate  as  to  the  Iiidtological  structure,  and  are  too  otleu  misleaaiiig  and 
inaccurate. 

Caremoma  i^  most  (»oiuninn  in  the  folbnviiitr  iv^itnw: 

In  the  breast  it  ai>|>ears  particularly  in  two  ionn^  (Sutton): 

(a)  Acinous  Cancer,  and 

(b)  Dnct  Cancer. 


Carcinoma  of  rtH'tiim  uiKiergoUi^f  colloid  de- 
generation {  <  v^";  j^iiTifucer). 
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I'tg-*kin"  nppiumimu-  ui  cancerou*  breast 
furJjifhiiilK 


T7f/('  also  Chapter  XIV. 


(a)  Acinous  carcinoma  is  nuistttfton  of  thr  j^oirrlioiLs  tyjw*  It  may 
arjS4?  at  any  iK)rtioii  uf  the  hrc^ast,  mid  if  aiiywheix*  near  the  nipples  it 
will    early  (nnist'    rrfrarfion    nf  that 

priiruineiH'f,  whirh  is  always  piitliog-  ^'^'^  ^^"• 

lifmicuiif  when  iiHtieefl.  \Vh<^ii  else- 
wheix^  situalf'd  it  leails  early  to  puek- 
enn^  ami  adhesion  of  the  overly- 
iji^  skin.  These  tnmors  inti Urate 
widely,  egiHK'ially  alon^  the  eonnee- 
tive-tis^ue  stroiua  and  the  tihrous 
rissue  whi<'h  iatersjjerses  the  fat  of 
the  hreast»  They  an*  always  tirni, 
sometimes  exeeedin^ly  ileiise,  in  eon- 
sistence.  A  partienlar  form  of  seir- 
rhns,  known  as  (ttrnplnprnj  srirrfnfs, 
<Hinsists  largely  of  stninrls  cif  til>rnns 
tissns  injected  here  and  tliere  with 
epithelial  eells.  It  is  the  nitjst  shjwly 
jjrowin^  i*f  all  the  furnis  of  t*anetn% 
and  l)y  itseontraetion  tends  to  red  nee 
mtlier  than  suiL^nient  the  size  of  the  mamma 
Vol.  IL 

Acinous  ciincer  is  rare  befure  the  ape  of  thirty,  most  cruamon  between  forty 
ami  tii^y.  It  ocftirf*  in  wfimeii  in  all  walk?*  and  conditions  af  lite,  married  and 
single^  and  U  rurely  noted  in  llie  male  breast.  The  inont  dangerous  form  of  all  i» 
that  which  appears  durintj  /itcfattou.  Ordinarily  its  [»rogres8  i»  comparatively  slow. 
As  i t  a iig rn en ts  i n  volume  it  i n ii 1 1 rates  all  1 1 1 e  ?^ u r rou ri2 i iiff  tissues,  beco m es  ad h e- 
rent  to  the  pectoral  faseiii.  infiltrates  the  mnscle-fibrea,  and  finally  attaches  itnelf 
to  tlie  periosteum  of  the  ribs.  The  infiltrated  tisi*ues  tend  to  shrink  rather  than 
to  increase  in  volume.  LtjmphfUic  in/ecfioti  occurs  early  in  thin  form  and  j«  a 
pathognomonic  sign.  It  i^  most  common  in  the  axillary  lymphatic  nodes,  bat 
may  ollten  be  detected  in  the  neck  above  the  clavicle.  When  the  skin  is  com- 
pletely involved  there  \a  a  tendency  toward  nkeration  and  fnngoid  condition. 
This  is  always  i>rpceded  by  the  purplish  apf>earanee  of  the  tense  skin. 

Pain  is  a  very  ttncerlHin  and  tmrUibk  feature.  It  is  important  to  emphasize 
this  fact,  since  in  time  past  many  of  these  conditions  have  been  lightly  repirded 
because  of  freethon  from  pain.  Pain  is  by  no  means  a  constant  phenomenon  in 
any  form  of  cancer,  and  the  sooner  old  notions  regarding  it  are  discarded  the 
better.  On  the  other  hand,  pain  is  sometimes  intense,  either  localized  or  radiat- 
ing and  referred  to  distant  [toints.  Pain  i«  particularly  noticed  in  ciuses  which 
assume  the  form  of  cancer  rn  rntramr.  Secondary  deposits  in  viscera  are  fre- 
quently met  with,  particularly  in  the  alKktniinal  organs  and  the  lungs;  but  any 
organ  may  be  the  seat  of  secondary  infection,  and  this  is  found  occasionally  in  the 
bone-marrow,  not  alone  of  the  sternum  or  ribs,  but  of  ilistant  bones.  This  is 
spoken  of  as  marrow  infiTfion.  As  the  result  of  t^ancerous  afi'ection  of  .serous  mem- 
branes we  frefjnently  get  elfusions  of  tin  id,  as  in  the  pleura,  peritoneum,  and  peri- 
card  in  m :  and  this  fluid  is  often  Idood- stained. 

In  consetiuence  of  pressure  upon  the  venous  trunks  in  the  axilla  there  is  often 
a  swelling  of  the  arm  upon  the  a  fleeted  side,  dro)^sical  in  character,  known  as 
Ivrnphafic  (rdemn.  It  is  one  of  the  most  distressing  features  of  some  of  these  cases; 
the  arm  grows  heavy,  the  patient  loses  control  of  it,  and  the  akin  may  become  so 
dij^tended  by  effiision  ^is  to  v^^wi^^'  the  limb  to  resemhle  a  east  rather  than  a  living 
member.  This  is  due  not  akaie  to  pressure  upon  the  veins,  but  to  involvement  of 
the  lymphatics,  and  upon  cart^fyl  examination  positive  diktation  of  the  lymphatic 
vessels!  may  be  notetl.     Pain  is  a  usual  aecvnnpanimeut  of  this  form  of  rede  ma. 

(i)  Duct  Carcinoma, — Thig  a]>i»ear8  esj)eeially  ahont  the  time  of  the 
meoo|>ause,  when  glandnlar  stnictnrt^  has  disappeared  and  only  duets 
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remaiti*     It  h  oommon^  without  i^fereoce  to  cancer  in  these  iitstaiioeSy , 
to  find  cystic  dilatation  of  numerous  ducts  which  ^-aiy  in  size  from  a| 
inugtard-seed  to  a  cherry.     The^  are  spoken  of  by  Sutton  and  others  i 
invoiutlon'^sUi,    They  are  filled  with  mucoid  material  and  have  a  blub 


Flo.  187. 


Eecurring  cArcfnoma  oT  male  breast  (original). 

tint.  They  art?  mont  common  ii|Min  the  iiinler  surface  of  the  ^land. 
Such  cystic  breasts  arc  commyn^  ami  when  apf>earin^  in  diffused  form 
maybe  easily  mistaken  for  cancer.  Fain  is  rarc^ly  complained  of.  Thu 
rondiUon  in  miauiii/  a  pre-cfweeroujf  stage ^  since  the  dilated  ducts  a 
often  the  startin^-jM*ints  of  cancer,  and  occasionally  of  papillomatous  or 
vi II 00:4  outgn>wths  from  their  walls. 

Duct  f*(ti}rt'r  implies  tlic  ft»rni  which  arises  in  thes(*  dilated  ducti?,  ml♦^l 
commonly  in  the  terminal  branches^  ap]K*aring  ordinarily  as  a  single 
tiim(»r,  but  sometimes  as  a  mass  of  sepamtc  luxlulcs*  Jntraeifstte  anil 
iniracauaflntfar  ^rowtlis  of  tliis  cliunictcr  will  often  be  found*  When 
assuming  the  truly  ameerons  ]>ljases  they  may  be  spoken  of  as  (hid  can- 
(urti ;  otherwise,  as  flnrf  pfijtifhutftfH,  In  time  past  these  have,  for  tlie 
most  part,  been  spoken  of  as  infnreaitttffcniar  fibromftUf,  Dtict  cancers 
are  less  tense  than  the  prcceilinjnf  varictyj  and  when  situated  near  the 
surface  often  disc(*lorthe  skin  r|intc  dark,  It  is  from  these  cases  that 
we  often  sec  a  more  or  less  abiHulant  discliarj^re  f>f  fluid  resemhling  hhoihj 
ttiifk.  Tliese  trnuors  ^:row  reliitively  sluwly,  lymphatic  involveuient  i&^^ 
late,  anil  in  general  they  present  the  least  mali«jnant  forms  of  hreast^H 
cancer.  ' 

Varcinonta  of  HrhaceouM  f/tandH  is  by  all  means  must  common  in  those 
siix»oialized  glands  named  after  Tyson,  met  with  about  the  prepuce.  They 
give  rise  to  the  common  forms  of  cancer  in  this  hwality. 
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Carcinoma  in  the  prostate  is  not  common,  and  is  usually  confined  to 
old  men.  Infiltration  proceeds  around  the  base  of  the  bladder  at  the 
same  time  and  binds  the  pelvic  viscera  together.  The  pelvic  lymphatics 
become  early  infected  ana  dissemination  is  frequent. 

In  the  salivary  glands  carcinoma  is  not  common  ;  it  is  most  so  in  the 
parotid  region,  occurring  at  middle  life,  growing  rapidly,  infiltrating 
surrounding  parts,  and  tending  early  to  ulceration. 

Carcinoma  of  the  liver  varies  not  a  little  in  its  arrangement  and 
appearance.  Sometimes  it  appears  in  the  form  of  nodules ;  at  other 
times,  as  a  more  diffuse  malignant  infiltration  by  cells  relatively  abun- 
dant in  number,  so  that  the  clinical  aspects  of  the  case  conform  rather 
to  the  encephaloid  or  medullary  type. 

Carcinoma  of  the  kidney  was  formerly  ordinarily  described  as  en- 
cephaloid, meaning  thereby  simply  a  malignant  tumor  of  soft  structure. 
It  is  probable  that  a  large  proportion  of  these  tumors  were  sarcomata. 
Nevertheless,  true  carcinoma  of  the  kidney  is  possible,  though  rare. 

Concerning  carcinoma  of  the  ovary,  we  must  also  remain  in  some 
doubt  until  the  subject  has  been  more  thoroughly  studied.  That  malignant 
tumors  appear  here  is  unquestioned ;  and  that  many  of  them  infect  the 
peritoneum  and  disseminate  widely  is  also  true :  that  some  of  them  are 
of  distinctly  epithelial  type  may  not  be  doubted,  and  yet  there  can  be 
no  accurate  description  to-day  of  true  cancer  of  this  organ. 

On  the  other  hand,  in  the  testicle  such  tumors  are  common — more 
common,  in  fact,  than  sarcomata.  It  is  quite  likely  that  many  of  them 
arise  from  the  paradidymis.  Even  here,  while  recognizing  their  clinical 
frequency,  we  need  more  light. 

Carcinoma  of  the  stomach  is  a  common  disease.  It  involves  the 
tubular  glands,  especially  in  the  pyloric  region,  and  conforms  to  them 
in  type.  After  involving,  first,  the  mucosa,  it  spreads  to  the  entire  coats 
of  the  stomach  and  infiltrates  adjacent  structures,  while  the  mesenteric 
lymphatics  are  usually  early  and  notably  involved.  Were  it  possible  to 
recognize  this  involvement  early  in  the  course  of  the  disease  diagnosis 
of  pyloric  cancer  and  operative  interference  would  be  much  more  com- 
mon and  hopeful.  Secondary  involvement  is  most  common  in  the  ad- 
joining viscera,  but  may  be  seen  at  a  distance.  Miliary  carcinosis  has 
been  noted  after  pyloric  cancer.  This  form  is  most  common  between  the 
fortieth  and  sixtieth  years  of  life,  the  duration  of  the  disease  not  being 
long. 

In  the  mtestiney  and  particularly  in  the  recturriy  carcinoma  proceeds 
also  from  the  mucous  glands,  and  tends  constantly  to  extend  at  its 
periphery  and  involve  the  entire  lumen  of  the  bowel.  It  seems  to  be 
inseparable  from  a  tendency  to  contraction  of  the  gut  and  consequent 
annular  stricture.  Ulceration,  favored  by  surface-irritation  and  infec- 
tion, occurs  almost  always  early.  Above  the  rectum  it  is  most  common 
in  the  neighborhood  of  the  sigmoid  flexure.  Cripps  has  observed  that 
when  cancer  of  the  rectum  spreads  downward  and  involves  the  anus,  it 
loses  its  typical  glandular  character  and  assumes  the  type  of  epithelioma 
or  squamous-celled  cancer.  In  all  of  these  cases  the  pelvic  and  mesen- 
teric lymphatics  are  early  infiltrated  and  secondary  and  metastatic  affec- 
tions are  common. 

Carcinoma  may  appear  in  any  portion  of  the  uteniSy  but  is  more  com- 
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moil  in  tlie  lower  thao  in  tlie  up|>er  hiiltl     It  assumes  the  ty|X*  of  the 
cenical  gtandirs,  t^pready  rapidly,  intiltnites  widely,  uloeratt^s  early,  and 

di.^.<emiliat^^'^  frcqueully.      By  exten- 
F^"-  J^^-  8ion  of  uleemtion  the  furmation  of 

iirimuT  ami  of  fonil  tiHtid;^  i?  com- 
mon. Pyi*sid]>iiix  and  hydrosalpinx 
are  iihti  favored,  l>e«*ause  of  infection 
from  piitrefvinfT  mali|inant  titv-^ue, 
while  the  spread  of  the  dit^ease  it^, 
in  fact,  more  common  when  it  in- 
volves the  cer\ix  than  when  it  in- 
volves the  nterine  fundus, 

\K  ENrK>THETJC)>rA. 

This  is  sj>oken  of  by  ^now  as  tht* 
vaneer  of  endothdml  ceih.  It  has  ^ne 
under  various  synonyms  in  p:isr  time, 
ami,  wiiile  und*nil)tedly  a  jKidiohi^i- 
eal  possil>ility,  \s  either  rare  in  CMjcur- 
re  nee  (*r  <lifficnlt  of  recognition. 
slHml<l   imply,  a   tumor  distinctly  of 


EndothcUoma  of  liver  (Spcneer,  Y*  obj.). 

Endothelioma  is,  as  its  name 


Fill.  189. 
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KQitothellouui  {of  sktjIO  ( VolkmanD) :  «,  lxU  Kri»ii|Ks ;  ti,  cyimrtrieal  arrAngement  of  rclU; 

e,  hkiod-veast'l. 

eiKhitlielial  tissue.     The  |Missihilily  of  such   neojrlasms  has  been    for  il 
h-ing  time  iHK'og nixed,  yet,  in  spite  of  anhaajs  stndy  of  these  irr<>wtlis,  we 
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are  not  yet  in  position  to  y{K}ak  as  acotimtely  conccrniuir  theni  a8  we 
amid  deniiv.  Tliev  are,  Hrst  of  all,  rare,  ami  usually  hy  the  time  they 
come  to  (>|>eratioi)  and  suhsequent  exaininatioii  have  uurler^one  ehan^es 
whieh  to  wonie  extent  at  least  obscure  their  original  eharacterii^ties. 
Considered  from  tlie  developmental  standpoint,  they  iire  to  be  eonsitlered 
as  atypieid  proliferations  of  flat  endothelial  eel  Is,  springing  either  from 
eunneetive-tissiie  iiUerspaees  <vr  from  the  ijiuer  wall  of  l>lnod-  and 
lymph- vessels,  im  serous  niendrranes,  or  else  from  the  so-ealled  peritlie- 
linm  of  tlie  eapillaries.  In  one  resptM^-t  tliey  may  be  re^a tiled  as  eon- 
neetive-tissue  tumoi"s.  Nevertheless,  they  are  to  be  patlndogieally,  if 
ni>t  elinieally,  sharply  distinjtrui>lied  innn  tumors  priM'ee*liri^  from  the 
other  eonneetive-tissue  elements.  Endothelinnnila  are»  in  faet^  to  be 
abruptly  sepamted  from  eareinoniata  ihkI  epithelionnita,  althontfh  tran- 
sitional forms  may  be  observed.  They  are  st*  nearly  allied  to  eertain  of 
the  siireoinata  as  to  be  often  inelude<[  m^  more  often  eonfustnl  with 
them. 

For  the  most  pa  it,  these  tntnors  pnK*eed  from  the  endothelial  lining 
of  lyinph-sjKiees,  Ies6  often  from  the  t*ther  areas  mentioned  above.    They 

Fig.  100. 
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^*»  ^'i*  J*fc.  ^^    ^r***  J    ji^n* 


EndothcUoiiiA  (of  soa  put  Ate)  (Volkmann) :  a.  dtlatecil  ]vniph  «iAo«;  h^  Qndothollal  ceUs  with 
beginning  cystic  formation ;  r,  uoiofik'Wly  fOTmed  cyst. 


nmlei'^o  many  <le^enenitions  and  nietamorphost»s.  Thus,  eartila^inons, 
myxomatous,  and  hyjiline  ehaui^es  may  lie  noted  in  them,  as  well  as 
formation  of  lymphHlilEtintions,  (dvcoiar  arrangementi^^  or  even  semblance 
of  cvlindrieal  or  tubular  eonstruetion.     Some  of  the  tumors  heretofore 
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vaguely  termed  eylindrmna  in  all  probability  belong  in  this  class.  At 
other  times  they  have  been  confused  under  such  names  as  angeiosarco- 
mata  or  plexiform  or  alveolar  sarcomatay  or  they  appear  as  villous  out- 
growths ;  and  it  is  largely  owing  to  this  confusion  tnat  we  are  now^  cer- 
tain that  these  tumors  are  of  more  frequent  occurrence  than  was 
formerly  recognized.  Even  psammoma  is  by  some  regarded  as  calcifying 
endothelioma.  For  example,  most  of  the  tumors  of  the  salivary  glands 
and  of  the  soft  palate  belong  to  this  class.  It  has  been  shown,  e.  g., 
that  28  out  of  a  consecutive  series  of  29  parotid  tumors  were  really 
endotheliomata.  It  also  appears  that  they  may  develop  within  the  bones 
— for  example,  in  the  skull,  in  the  neck  of  the  femur,  etc. — as  well  as  in 
the  cervical  and  dorsal  lymphatics.*  The  endotheliomata  also  include 
the  chole^eatomata  or  pearly  growths  met  with  in  the  cerebral  pia  mater. 
Clinically,  these  tumors  have  no  certain  characteristics  by  which  they 
can  be  separated  from  the  sarcomata.  It  requires  practically  minute 
and  microscopic  examination  to  clearly  place  them  where  they  belong. 
It  will  be  enough,  then,  to  say  of  them  that  they  possess  the  ordinar}' 
clinical  features  of  malignancy,  including  liability  to  recedive  when  not 
thoroughly  eradicated,  and  that  they  call  for  exactly  the  same  treatment 
as  any  other  neoplasms  presenting  similarly  malignant  features. 

GENERAL  DIAGNOSTIC  FEATURES  OF  MALIGNANT 

GROWTHS. 

The  following  tables  are  here  inserted,  trusting  that  they  may  aid 
the  young  practitioner  in  distinguishing  in  a  general  way  betsveen 
benign  and  malignant  tumors,  and  even  in  making  a  diagnosis  between 
sarcoma  and  carcinoma.  I  have  also  inserted  a  table  differentiating  the 
clinical  appearances  of  epithelioma  and  of  lupus.     In  these  tables  com- 

Srehensivcness  has  not  been  aimed  at,  rather  simplicity,  while  it  is  not 
enied  that  cases  are  met  with  in  which  diagnosis  may  be  exceedingly 
difficult,  and  in  which  the  common  signs  herein  mentioned  maybe  found 
either  absent  or  misleading  : 

Table  I. — Differentiation   between  Benign  and  Malignant  Growths. 

Benign  and  MalignanL 

Common  at  all  ages.  Bare  in  early  life. 

Usually  slow  in  growth.  Usually  rapid  in  i?rowth. 

Ko  evidences  of  infiltration  or  dissemina-  Infiltration  in   all  cases,  dissemination  in 

tion.  many. 

Are  often  encai)sulated,  nearly  always  cir-  Never  encapsulated,  seldom  circumscribed. 

cumscribed. 

Rarely  adherent  unless  inflamed.  Always  adherent. 

Rarely  ulcerate.  Often  ulcerate— nearly  always  when  surface 

is  involved. 

Overlying  tissue  not  retracted.  Overlying  tissue  nearly  always  retracted. 

No   lymphatic  involvement  when  not  in-  Lymphatic  involvement  an  almost  constant 

flamed.  feature. 

No  leucocytosis.  I^uc<X!yt08is  often  marked. 

Elimination  of  urea  unaffected.  Deficient  elimination  of  urea  (?). 

'  By  all  means  the  most  able  paper  which  has  appeared  upon  the  subject  is  that  by 
Volkmann  in  the  Dent.  Zeii. },  Chir.y  1895,  vol.  xl.  p.  L 
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Table  II. — Diagnosis  between 


Sarcoma 


and 


Carcinoma, 


Occurs  at  any  age. 

Disseminates  hy  the  blood-vessels  (veins). 

Arises  from  mesoblastic  structures. 

Distant  metastases  are  more  common. 

Contains  blood-channels  rather  than  com- 
plete blood-vessels. 

L^  prone  to  ulceration. 

Involvement  of  adjacent  lymphatics  not 
common. 

Secondary  changes  and  degenerations  are 
more  common. 

(Sugar  present  in  the  blood?). 


Rare  before  thirtieth  year  of  life. 
Disseminations  by  the  lymphatics. 
Arises  from  glandular  (epithelial)  tissues. 
Less  so. 
Contains  vessels  of  normal  type. 

More  so. 

Almost  invariably  adjacent  lymphatics  are 
involved. 

Degenerations  not  common ;  other  second- 
ary changes  rare. 

(Peptone  present  in  the  blood  ?). 


DiflTerential  diagnosis  between  epithelioma  and  ulcerating  gumma 
will  be  found  in  Chapter  X. 


Table  III. — Diagnosis  between 


Epithelioma  and 

Preceded  usually  by   continued  irritation 

or  warty  growths. 
Diathesis  plays  no  known  part 

Rarely  multiple. 

Area  of  thickening  ahead  of  ulceration. 

Ulceration  advancing  from  a  central  focus. 
Border  usually  raised  and  everted,  regular 
in  outline. 

Often  assumes  fungoid  type. 

Base  may  be  deeply  excavated. 

Usually  painful. 

Bleeds  easily. 

Never  tends  to  cicatrize. 

Most  rare  in  the  young. 
Di.scharge  is  very  offensive. 
Lymphatic  involvement  nearly  always. 


Tuberculosis  (Lupus). 

Irritation  plays  no  figure.  Preceded  usu- 
ally bjr  nodules. 

Diathesis  evident.  Coincident  evidence  of 
tubercular  disease  elsewhere. 

Often  multiple. 

Extension  of  ulceration  not  preceded  by 
thickening. 

Various  foci,  which  may  coalesce. 

Border  abrupt,  eaten,  irregular,  thickened, 
firm,  often  inverted,  irregular  in  out- 
line. 

Never  fungoid. 

Base  nearly  level  with  surface. 

Seldom  painful. 

Seldom  bleeds. 

As  marginal  ulceration  proceeds  there  is 
often  cicatrization  at  centre. 

Common  in  the  young. 

Discharge  rarely  offensive. 

Rarely. 


General  Remarks  on  the  Treatment  op  Cancer. 

Aside  from  the  remarks  already  made  in  the  earlier  portion  of  this 
chapter  on  the  general  topic  of  Treatment  of  Tumors,  it  is  best  to  em- 
phasize here  that  the  treatment  of  cancer  is  too  often  hopeless  because 
instituted  too  late.  It  must  be  ])art  of  the  teaching  of  modern  surgery 
to  indicate  to  the  laity  in  every  possible  way  and  through  every  legiti- 
mate channel  that  it  is  the  greatest  mistake  which  they  can  possibly 
make  to  conceal  the  existence  of  tumors  or  to  put  off  o}>erative  or  other 
treatment.  Little  as  there  is  to  be  said  of  cancer  that  can  be  inter- 
preted as  favorable,  it  must  yet  be  acknowledged  that  in  at  least  the 
majority  of  instances  carcinoma  originates  in  localities  which  are  more 
or  less  accessible  and  as  a  local  lesion,  which,  if  radically  attacked  early, 
before  the  disease  has  spread  beyond  ])ossibility  of  extirpation,  would 
give  vastly  more  favorable  results.  I  hold,  in  other  words,  that  in  cases 
of  cancer  in  accessible  jxirts  of  the  bo<ly,  when  operation  can  be  made 
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early  enough  and  when  lis.'^ues  are  saenlieetl  in  a  prriectly  mt^reiless  man- 
ner, there  is  a  lar^  |xwsibility  af  cure,  Thi.s  nivulves  sotnetinies  o|K*ni- 
tion?*  whieli  are  trio  trightfnl  for  the  avenijire  patient  tt*  nmtenijibite. 
Nevertheless,  the  fact  remains  that  even  the  pyhirns  nniy  he  sueeeKsfuUy 
extirpated  if  tmly  the  operation  l)e  done  at  a  time  when  clisense  is  linni€*d^J 
in  extent  and  patients  are  not  del>iHtatr:d  hy  its  ravages.  That  eaixnnonm  ^H 
so  frequently  returns  after  ojR^rative  attaek,  and  that  the  onthwik  for 
these  easels  is  so  often  hojK'less  and  diseonraging,  are  largely  due  to  the 
fact  that  the  general  ivraetitionerj  under  whose  observatiun  most  of  these 
f^asGH  first  eome^  is  slow  lo  reei^uize  tlie  malndy,  timid  to  advisi^  nidi<'al 
methrHis,  and  too  fn^ipiently  finds  patients  ti*  whom  the  intal  policy  of 
drlay  is  more  attrtu'tive  than  eiirly  and  jvronipt  interferenee.  It  is  not, 
then,  su  mui-h  to  the  discredit  of  surgery  that  enneer  ap|u*ars  in  its 
present  liojwless  light  as  it  is  to  the  discredit  of  those  who  fail  to  reoog- 
nizc  it  early  enough  and  to  appreciate  the  urgent  nee^'ssity  fitr  sni^ical 
pnK'edures, 

Enough,  it  woidd  s^-cm,  has  already  been  8aid  to  insist  upon  more 
than  the  ex[»ediency — the  aljs(>lute  no(*essity — of  wide  extir|>fvtion  ;  and 
the  eurgeon  shmdd  feel  in  attacking  all  tfiincerons  growths  that  the  tis- 
sue which  is  not  plainly  healthy  is  of  snsiiicions  character  and  should  l>e 
removed,  TIic  mistake  mrely  is  made  of  tloing  too  much,  while  with 
unlortunatc  and  fatal  fretpiency  its  counterpart  18  made — /,  e,  the  mis- 
take of  diiing  too  little. 


APPENDIX. 

Recent  Advances  in  Non^operative  Treatment. 

Inoculation  Methoda. — Within  the  past  two  years  n  prreat  deal  of  interest' 
hjis  been  excited  by  endeavor:*  to  applv  uertaia  well-known  luetH  in  advantage  ia 
the  treatniont  of  niaiipnant  di^^eik^e.  lliese  tacts  have  been  elicited  by  both  labo- 
ratory research  aad  cliaieul  experience.  They  are,  brietly,  to  the  effect  that  it  has 
been  known  fur  [nany  gt^ne^ation^^  that  in  rare  inHtanee**  cancerous  tunionj  have 
hi  en  known  to  t:ciuse  growing,  or  in  Kome  eases  to  t<ponlaneously  disupoear,  after 
an  attack  of  erysipelas  involving  the  f>art.  After  Fehleisen  had  identified 
and  ritndied  the  specific  organism  of  erys^ipelas  (strept^icocens)  ex|»eriinenls  were 
made  with  the  connent  of  patients  suHeriug  from  this*  disease,  delinerately  inocu- 
lating them  with  this  surgical  infection.  While  in  some  instance?*  the  eudeavor 
resulted  disastron^ily,  in  otliers  it  was*  followed  t>y  ^o  mnch  of  success  a^?  to  justify 
farther  trial  in  a  very  limited  clann  of  ca.ses.  It  was  made  rnanifes.t  later  that  the 
effects  of  inoculation  depended  riither  upon  the  ioxW  products  of  the  er>'«(ij^»ela« 
cocci  than  on  their  active  presence,  and  thus  came  about  the  endeavor  to  treat  thi* 
diisea«(e  by  the  filtered  pro<luetH  of  their  cultivation  from  which  all  living  organ isnw 
had  been  carefully  excluded.  W'ith  the^e  efforts  in  this  country  the  nameofColey 
is  parlicularlv  associated.  The  method  hai*  been  even  further  modified  to  the 
destruction  of  the  organisms  in  cultures  by  heat,  the  decree  of  heat  necessary  for 
their  death  not  being  j^utTicient  to  interfere  with  the  activity  of  their  toxic  products. 
It  is  necessary,  first  uf  all,  to  make  these  cultures  with  orEaniiim^  possessing  a 
very  high  degree  of  virulence,  tho'^e  from  tlie  ordinary,  so-called  idiopathic,  ca&es^ 
of  erysipelas  not  being  vimlent  enough  to  produce  the  desired  effect. 

Working  with  thcne  products,  by  injecting  them  beneath  the  skin  in  the  neigh- 
borhood of  the  tumor  some  remarkable  resultii  have  been  achieved,  and  in  a  few 
instances  complete  dissipation  of  the  tumor  has  been  obtained.    So  far  an  iheie 
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results  are  concerned,  however,  it  must  be  said,  that,  first  of  all,  the  method  is  one 
which  should  be  reserved  mainly  for  the  inoperable  cases,  ana  of  sarcoma  rather 
than  of  carcinoma;  and,  second,  that  there  is  about  it  no  certainty  of  result  and  no 
absolute  exemption  from  risk.  By  the  use  of  the  sterile  disease-products  there  is 
no  fear  of  conveying  erysipelas,  but  it  must  be  borne  in  mind  that  all  these  mate- 
rials are  pyrogenic  and  depressing,  and  that  the  amount  required  to  affect  the 
tumor-cells  may  be  more  than  the  general  organism  can  safely  withstand.  The 
method  is  one  deserving  of  elaborate  trial,  but  one  from  which  as  yet  no  positive 
results  can  be  predicted  in  any  given  case. 

There  is,  in  fact,  reason  to  think  that  there  are  many  substances  whose  intro- 
duction into  the  system  may  for  a  short  time  produce  amelioration  of  symptoms 
or  some  effect  upon  the  malignant  growth.  Unfortunately,  these  most  desirable 
results  seem,  too  generally,  short-lived.  Another  recent  effort  in  this  direction  is 
the 

Serum-therapy  op  Cancer. — This  is  still  newer  than  the  inoculation-treat- 
ment, and  is  based  on  the  same  general  principles  which  obtain  in  the  treatment 
of  certain  of  the  infectious  diseases  bv  antitoxines  formed  from  the  serum  of 
immunized  animals.  In  brief,  the  method  consists  of  frequent  inoculation  of  an 
animal  [e,  g,  a  goat  or  a  horse)  with  the  juice  of  cancerous  tumors  or  with  an  infusion 
made  from  them.  Such  injections  produce  temporary  disturbance  for  a  time,  after 
which  they  seem  to  have  little,  if  any,  effect.  When  this  time  is  reached  a  meas- 
ure of  blood  is  withdrawn  from  the  animal,  the  serum  separated  by  the  usual 
methods,  preserved  with  thymol  in  sterilized  flasks,  and  is  then  used  for  injection 
into  the  tissues  of  human  patients.  This  method  is  so  completely  in  its  infancy 
that  at  the  date  of  writing  one  can  only  say  that  it  is  deserving  of  much  further 
investigation.  For  myself,  I  may  add  that  I  have  seen  one  or  two  remarkable 
results  from  its  use. 

Treatment  by  Aniline  Preparations. — Several  years  ago  an  impure  ani- 
line preparation  was  placed  upon  the  market  under  the  fanciful  name  of  pyoktanin 
whicn  was  alleged  to  have  remarkable  antiseptic  powers.  In  this  respect  it  was 
shown  to  be  very  deficient.  It  was  then  loudly  recommended  as  an  agent  of 
remarkable  efliciency  in  combating  the  growth  of  cancer-cells.  In  this  respect  it  has 
had  now  a  quite  extended  use,  and  there  may  be  said  of  it  that  to  a  certain  (small) 
extent  the  statements  have  been  justified.  When  used  for  this  purpose  solutions 
should  be  made  never  stronger  than  1  per  cent.,  even  so  weak  as  1 :  400.  These 
are  hypodermically  injected  into  and  around  the  tissues,  and,  while  the  general 
effect  is  usual  by  relief  from  pain,  it  will  often  happen  that  the  injections  themselves 
are  irritating  and  temporarily  painftil.  For  this  purpose  it  is  customary  to  combine 
cocaine,  and  sometimes  morphine,  to  such  an  extent  that  the  injections  can  be 
made  without  giving  rise  to  discomfort  of  more  than  a  few  moments.  The  effect 
of  the  subcutaneous  use  of  pyoktanin  is  in  many  instances  happy,  especially  in  the 
smaller  and  superficial  growths.  It  may  be  resorted  to  in  other  cases  where  the 
tumors  are  inoperable ;  and,  while  no  absolute  reliance  can  be  felt  that  the  progress 
of  the  growth  will  be  affected  or  its  painfulness  diminished,  such  is,  nevertheless, 
the  effect  in  many  instances,  and  the  remedy  is  often  worth  a  trial. 

Upon  the  surface  of  malignant  tumors,  upon  rodent  ulcers,  epithelial  ulcers, 
etc.  stronger  solutions  may  be  pencilled,  and  often  with  excellent  effect.  The  color 
is,  however,  so  extremely  penetrating  that  dressings  need  to  be  carefully  managed 
or  the  clothing  and  the  adjoining  parts  will  be  stained  to  a  quite  unpleasant  degree. 

Aniline  blue  is  also  given  internally  by  some,  in  combination  with  the  above 
treatment,  or  alone. 


CHAPTER  XXVII. 

SURGICAL  DISEASES  OF  THE  SKIN. 

By  W.  a.  Hard  a  way,  M.  D. 


Milium. — A  milium  is  a  small,  whitish  body  commonly  found  on  the 
face  ;  it  may  occur  upon  other  parts  of  the  body,  notably  the  penis  and 
scrotum  of  males  ana  the  labia  minora  of  females.  Milia  are  usually 
about  the  size  of  grains  of  sand,  but  may  attain  the  dimensions  of  peas. 
If  the  very  thin  layer  of  skin  covering  a  milium  be  incised,  the  mass 
can  be  turned  out :  it  is  generally  soft  and  easily  crushed,  though  in 
long-standing  cases  a  calcareous  change  may  occur.  One  or  many  milia 
may  be  present,  and  in  certain  regions,  as  the  eyelids  and  cheeks,  there 
may  be  groups  of  the  little  tumors.  Milia  cause  no  trouble  beyond  a 
slight  disfigurement. 

The  affection  is  quite  common  in  children  and  young  adulte.  After  pemphigus 
milia  have  frequently  been  observed  appearing  where  the  blebs  had  existed.  About 
the  edges  of  scars  also  they  often  occur. 

It  has  been  generally  supposed  that  a  milium  was  due  to  retention  of  the  secre- 
tion in  a  sebaceous  gland.  Recently  Robinson  has  expressed  the  opinion  that 
some  milia  are  due  to  miscarried  embryonic  epithelium  from  the  hair-follicle  or 
the  rete. 

A  simple  manner  of  curing  milia  is  to  incise  the  tumor,  squeeze  out 
the  contents,  and  touch  the  little  cavity  with  nitrate  of  silver.  Another 
satisfactory  method  is  to  pierce  each  growth  with  a  fine  needle  attached 
to  the  negative  pole  of  five  or  six  cells  of  a  galvanic  battery.  In  chil- 
dren frequent  washings  with  soap  and  water  are  usually  all  that  is 
required. 

Acne  and  Comedo. — Acne  is  an  inflammation  of  the  »ebaceom 
glands  and  of  the  minute  hair-follieles.  To  acne  many  sub-titles  have 
been  given,  most  of  the  names  used  being  founded  on  clinical  differences. 

Acne  is  essentially  a  disease  of  the  young,  often  coming  on  at 
puberty.  It  usually  disappears  at  the  age  of  thirty  or  before.  The 
sites  on  which  the  malady  most  commonly  manifests  itself  are  the  sides 
of  the  brow,  the  cheeks,  the  shoulders,  the  back,  and  the  chest.  The 
lesions  which  make  up  the  eruption  of  acne  are  comedones,  papules,  and 
puHtulcH,  The  comedo  is  a  sebaceous  plug  filling  the  orifice  of  a  seba- 
ceous gland  ;  when  expressed  the  comedo  resembles  a  small  white  worm, 
but  when  in  sifa  it  has  the  appearance  of  a  black  point,  from  the  dirt 
which  has  adhered  to  the  end  of  the  greasy  mass.  It  is  about  the 
comedo  that  the  inflammation  commonly  begins,  leading  to  the  forma- 
tion of  the  acne-papule,  though  papules  may  form  independently  of 
comedones.  The  papide  is  at  first  red,  conical,  and  firm,  but  in  a  short 
time  suppuration  sets  in,  and  a  pustide  situated  on  a  red  base  results.   In 
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a  few  days  this  dries  into  a  crust  which  falls,  leaving  a  slight  purplish 
stain  and  eventually  a  small  pit. 

All  of  the  papules  do  not  run  this  course :  some  undergo  involution  before  the 
stage  of  suppuration  is  reached ;  in  other  cases  the  inflammation  extends  beyond 
the  sebaceous  gland  and  hair-follicle ;  a  hard  purple  nodule  forms  as  large  as  a  pea 
or  even  larger,  in  which  after  some  time  softening  occurs,  with  the  formation  of  a 
small  cutaneous  abscess.  To  this  type  of  acne  the  name  acne  indurata  is  given. 
The  amount  of  scarring  following  acne  depends  on  the  number  and  size  of  the 
precedent  lesions;  sometimes  it  causes  marked  disfigurement.  Acne  is  usually 
unattended  by  subjective  symptoms.  Quite  frequently  the  condition  called  rosacea 
is  an  attendant  of  acne :  the  skin  of  the  nose,  chin,  or  cheeks  assumes  a  more  or 
less  permanent  flushed  condition.  After  a  time  in  the  affected  area  dilated  vessels 
can  oe  seen.  After  this  condition  has  persisted  a  long  time  hypertrophy  of  the 
skin  and  subcutaneous  tissue  develops.  The  nose  is  especially  liable  to  this  com- 
plication, and  when  markedly  affected  presents  the  appearance  of  a  large,  reddish, 
lobulated  tumor. 

Since  acne  is  universally  associated  with  the  second  decade  of  life,  it 
would  seem  that  age  must  be  regarded  as  in  some  way  an  etiological 
factor.  Many  have  thought  that  menstrual  disorders  play  an  important 
part  in  the  causation  of  acne,  and  it  is  often  noticed  that  in  those  suflTer- 
ing  from  acne  new  crops  of  lesions  appear  about  the  menstrual  epoch. 
A  thick  oily  skin,  especially  if  associated  with  a  sluggish  circulation, 
acts  as  a  predisposing  cause.  But  the  most  important  etiological  factors 
are  no  doubt  certain  reflex  eireukUory  disturbances  of  the  skin  caused  by 
lesions  of  the  stomach  and  intestines,  such  as  neuroses  and  catarrhs. 
The  fact  that  a  form  of  acne  may  be  caused  by  the  ingestion  of  drugs, 
such  as  iodide  and  bromide  of  potassium,  is  well  known. 

As  has  been  said,,  the  first  patholc^ical  step  in  acne  is  the  plugging 
of  a  sebaceous  gland  with  its  own  secretion.  This  either  directly  or 
indirectly  determines  inflammation.  Attempts  have  been  made  to  asso- 
ciate some  specific  organism  ^vith  this  inflammation,  but  so  far  unsuc- 
cessfully. 

The  DIAGNOSIS  of  acne  cannot,  as  a  rule,  be  difficult  if  the  cardinal 
symptoms  of  the  affection  are  borne  in  mind.  It  is  possible  that  cer- 
tain of  the  syphilides  may  resemble  acne,  but  the  location  of  the  lesions, 
the  history  and  concomitant  symptoms  of  syphilis,  will  generally  suffice 
to  differentiate  them. 

Whether  it  be  treated  or  not,  acne  will  usually  terminate  sooner  or  later, 
but  there  is  no  doubt  that  by  proper  treatment  the  course  of  the  malady 
can  be  stayed  and  much  of  the  unsightly  scarring  prevented.  In  the 
way  of  internal  treatment  it  may  be  said  that  there  are  no  drugs  which 
exert  a  specific  influence  on  the  affection,  and  yet  in  nearly  ever}^  case 
one  must  use  some  internal  medication.  If  anaemia  exists,  tonics,  especi- 
ally ferruginous  preparations,  will  do  good  ;  if  the  patient  is  strumous, 
fresh  air,  sunshine,  and  cod-liver  oil  are  indicated.  In  the  vast  majority 
of  acne  patients  a  careful  investigation  will  prove  the  presence  of  some 
gastric  or  intestinal  affection.  This  should  be  treated  by  regulation  of 
the  diet  and  habits  and  by  such  remedies  as  seem  appropriate.  When 
every  fault  in  the  general  health  of  the  patient  is  as  fur  as  possible  cor- 
rected, we  proceed  to  the  local  treatment  of  the  acne.  It  is  im})ossible 
to  catalogue  all  the  methods  which  have  been  used,  and  only  the  plan  of 
treatment  which  has  been  most  successful  in  the  hands  of  the  author 
will  be  mentioned. 


(; 
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A  t}i'/rj«jgfi  wsL^faio^  f/f  xhf  isif^  vitfa  hrx  water  night  and  mpombig 
i«  ^/f  priui*:  impr^rtaiv.fr.  ^\lute  castile  s«jap.  c^  if  s«:€Detiiii^  zbi*re 
aiiuiulkufiii  "shf-.tii^  'Ifr^rable  Bagoe's  prepared  olive  s«jap,  may  bt  tt**l 
All  t:(ttnMffi>^  ^h'iuld  Jje  pr^^a^H  out:  thL?  t  be?t  dfjoe  after  the  tt*  ••! 
\itA  wHUir,  A  rriTHii^lr^prew-er  Ls  necessary,  and  tbe  cuie  nco.<!>- 
m^whffl  hy  l^ffkH  L-  the  l^f^x  for  the  parpi>re.  It  is  r«oly  a  m«:di&a- 
ti^m  fff  tfie  wat^'h-kej'  with  the  shaq>  cutting  edge  re|daeed  by  a  bevelkd 
mirl^'j'.  When  {Mi.*tule«  have  formed  they  are  pnjmptly  tiapened  with 
x\%(*  acne-lanrr^'t.  In  arM  ituhirnin  aiKl  in  all  case?  where  large,  hanl 
nkyAi's  art;  iirF-^fnt  it  haptens  their  disappearance  to  i»teit>f  them  even 
i^fforr*  pfH  fiiw  c-^JlecterJ. 

Of  all  drug-  t/>  l^ie  a^  locally,  sulphur  or  some  one  of  its  prepara- 
tiofH  Jfi  Uf??t.  Prerrijiitated  >«ulphur  or  equal  part»  o(  sulphur  and  b«»ric 
a/riri  ran  U;  ij>i^^l  in  powder  form,  beii^:  dusted  on  the  afiected  region 
<^;h  night.  An  excellent  stimulating  lotion  is  the  lotioalba,  the  formula 
for  which  j?^ — Zinci  oxidi,  ^ij  ;  zinci  sulf^tis,  sij  ;  potasdi  sulphureti, 
3ij ;  glyr^'rini,  ^ij ;  Aquam  ad  .5 v. — M.  Sig.  Apply  at  ni^t.  This 
lotion  is  mopjK^l  on  at  night  after  thoroughly  shakii^  the  bottle.  The 
next  inoniing  it  is  washed  off  with  hot  water.  After  this  lotion  has 
\H^*n  usr,*d  fi>r  a  time  it  will  generally  be  found  necessary  to  use  a 
Htnm^tr  preparation.  Vleminckx^s  solution  is  a  valuable  remedy.  It 
is  niiulc  thus:  Calcis,  Sss;  sulphuris  sublimat.,  ^j  J  aqo«,  3x. — M'.  Boil 
to  six  ounces  and  filter.  Vleminckx's  solution  is  at  first  diluted  with 
five  |)arts  of  water.  After  this  strength  has  been  used  for  several  nights 
Ic;hh  waU^r  is  aihled,  till  finally  the  pure  liquid  is  used.  It  is  mopped  on 
th(*  aff(K;t<5d  regions  and  allowed  to  remain  over  night,  when  it  is  to  be 
washwl  off  with  soap  and  hot  water. 

In  addition  to  the  measures  indicated  it  is  well  to  order  the  following 
lotion  :  Acidi  borici,  ^iij  ;  alcoholis^  Sv. — M.  Sig.  Shake  and  apply. 
This  Mhoiild  l>e  niop|K?d  on  the  face  several  times  a  day.  By  the  cvap- 
onitlon  of  tlu;  alconol  a  thin  layer  of  the  boric  acid  is  deposited  over 
the  Hurfac(»,  tlins  keeping  up  a  constant  antiseptic  effect. 

Sebaceous  Cyst. — Sebaceous  cyst,  also  k^o^vn  as  steatatna  and 
afhrroinay  is  a  cyst  which  is  filled  with  sebaceous  matter.  ( Vide  also 
(.Impter  XXV^I.,  Adeiiom/iia.)  The  cysts  may  occur  singly  or  there 
may  be  a  niirnl)or  present.  They  are  seen  upon  any  part  of  the 
bcwly,  but  (KHHir  with  great  frequency  on  the  face  or  scalp.  As  usually 
observiHl,  a  stoatonia  jiresents  as  a  tumor  from  a  cherry  to  an  egg  in 
Hiz<',  iKirtlv  buried  in  the  skin.  In  rare  cases  the  tumor  is  peduncu- 
hited.  Tn<»  skin  over  the  growth  is  usually  normal  in  appearance,  but 
it  may  b(»  v(Ty  thin  and  atrophic,  or,  on  the  other  hand,  thickened  and 
somewhat  n»(ld(Mi(Hl  with  dilated  capillaries.  The  consistency  may  be 
hard  or  soft  and  doughy :  this  will  aepend  in  a  great  measure  on  the 
thi(rkiM^ss  of  the  cyst-wall. 

In  Moino  Hteatoniata  a  small  depression  can  be  found  through  which  on  pressure 
the  thick,  l)utter-lik(»  contents  can  be  forced.  These  cysts  are  likely  from  time  to 
time  to  empty  a  portion  of  their  contents  through  the  opening.  In  other  cases 
tho  tension  in  the  cyst  becomes  so  great  that  it  ruptures  and  afterward  fills  again. 
After  Hel)aceous  cysts  of  the  scalp  have  existed  for  a  long  time  the  hair  over  them 

ometimes  happens  that  sebaceous  cysta  become  inflamed  and  suppurate. 
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and  occasionally  this  results  in  a  cure  by  destruction  of  the  cyst-wall.  Sometimes 
an  ulcer  with  infiltrated  base  is  left,  resembling  an  epithelioma. 

Sebaceous  cysts  cause  no  pain,  and  are  usually  annoying  for  cosmetic  reasons 
only.  An  epithelioma  may  result  from  a  sebaceous  cyst.  Occasionally  a  steatoma 
has  caused  absorption  of  a  portion  of  the  skull  and  perforation. 

There  is  some  diflerence  of  opinion  among  authors  as  to  the  true  pathology  of 
steatomata.  Virchow  classes  them  as  retention-cysts ;  Winiwarter  regarded  them 
as  adenomata  which  had  undergone  cystic  degeneration  ;  while  Torok  thinks  they 
should  be  considered  as  dermoid  cysts.  The  cyst- wall  consists  of  a  more  or  less 
thick  capsule  of  connective  tissue  lined  with  epithelium.  The  contents  vary  from 
a  white,  cheese-like  substance  to  a  milky-looking  fluid. 

It  is  usually  easy  to  diagnosticate  a  sebaceous  cyst,  especially  when 
there  is  an  orifice  through  which  some  of  the  contents  may  be  pressed. 
The  liistory  of  the  tumor  will  serve  to  distinguish  it  from  a  cold 
abscess,  and  the  same  factor  will  difiTerentiate  an  inflamed  steatoma  from 
an  ax^nte  absce^.  Sebaceous  cysts  may  at  times  be  practically  indis- 
tinguishable from  other  growths,  such  as  lipomata  or  fibromata.  The 
likeness  which  the  fungating  base  of  an  ulcerated  sebaceous  cyst  may 
present  to  an  epithelioma  has  already  been  mentioned.  A  microscopical 
examination  would  generally  decide  the  nature  of  the  growth. 

In  the  TREATMENT  of  scbaccous  cyst  the  one  thing  to  be  aimed  at  is 
complete  desti*uction  of  the  cyst-wall,  for  if  even  a  small  part  of  this 
remains  recurrence  is  very  likely  to  take  place.  The  most  generally 
applicable  way  of  accomplishing  this  is  to  dissect  out  the  entire  cyst  with 
the  knife.  The  skin  should  first  be  ansesthetized  by  cocaine  injections 
or  by  the  ethyl-chloride  spray.  In  dissecting  out  the  sac  the  success  of 
the  operation  is  ensured  by  taking  pains  not  to  rupture  the  cyst  before 
it  is  completely  removed.  The  operation  must  of  course  be  done  anti- 
septically. 

The  use  of  caustics  has  been  advocated  by  many.  The  author  much  prefers 
the  method  already  mentioned.  In  using  caustics  a  sharp  stick  of  nitrate  of  sil- 
ver can  be  bored  into  the  cyst,  and  after  the  eschar  thus  formed  is  separated  the 
sac  can  be  pulled  away  with  forceps.  A  method  which  is  said  to  be  of  special 
advantage  when  the  cyst  has  become  adherent  to  the  skin  and  is  difficult  to  dissect 
is  to  make  a  free  incision  into  the  cyst,  and,  after  cleaning  out  the  contents,  to 
paint  the  walls  thoroughly  with  tincture  of  iodine:  in  the  violent  suppuration 
which  follows  the  wall  is  destroyed. 

A  great  many  other  caustics  have  been  advised,  but  what  has  been  said  serves 
to  illustrate  their  use. 

Furuncle. — A  furuncle  is  an  actUe  inflammxition  of  a  hair-foUicle  or 
gland  of  the  skin  which  usually  terminates  by  necrosis  of  the  central 
part  of  the  affected  region  with  suppuration. 

A  single  boil  only  may  be  present  upon  the  body,  but  very  commonly 
several  boils  in  rapid  succession  or  simultaneously  affect  a  region.  In 
some  cases  one  crop  after  another  Avithout  limit  attacks  a  person,  and  this 
condition  is  designated  as  furuneuloms.  A  boil  commences  as  a  small, 
red,  painful,  very  tender  papule,  protruding  from  which  a  lanugo  hair 
may  generally  be  detected.  Often  at  the  ai)ex  of  the  uckIuIc  a  small 
vesicle  of  cloudy  serum  may  be  seen.  The  i3apule  rapidly  enlarges  into 
a  conical  swelling  from  a  pea  to  a  pigeon's  egg  in  size.  The  surrounding 
area  becomes  red  and  infiltrated,  while  the  skin  over  the  boil  assumes  a 
dusky  hue.  At  the  end  of  three  or  four  days  the  skin  at  the  apex  of 
the  boil  softens,  gives  way,  and  a  small  amount  of  pus  exudes.  At  the 
opening  a  piece  of  white  pultaceous  necrotic  tissue  is  now  visible,  which 


448        AFFECTIONS  OF  THE  TISSUES  AND  TLSSUE^TSTEJktS, 

is  thrown  off  in  a  day  or  two,  leaving  a  granulating  cavity.     Willi  the 

o{>eriing  of  tlie  iKiil  the  intonst*  thrt)l>l>in|j:  piiin  i^  relieved,  ancl  with  the 
seiKiratitai  of  the  enre  it  eea?*e8.  After  healing  a  Bmall  bluish-red  R^r 
n^iniiiiLs,  which  gradimlly  fude.^  to  a  dead  white,  or  a  tslight  urnoimt  of 
pigmentation  may  remain  for  years,  A  hnil  may  imt  run  through  all 
the,^e  iitages,  but  may  stop  ^hurt  of  .suppumtion  and  di^ipiH^ar  with*ml 
opening. 

With  large  boils  or  where  many  are  present  a  certain  amount  *A  febrile  ilit?- 
turbance  is  noted ;  the  i»atient  lysfH  appetite,  and  sleep  is  interfered  with  i.m 
ac'i'ownt  ef  the  pain.  Tiie  lynnphatic  ganglia  in  the  neighborhood  are  often  en- 
larged and  tender,  and  may  t4iippurate« 

A  form  (if  boil  originating  in  the  sweai-coil^  and  tirst  described  by  Verneiiil, 
dilTera  from  the  ordinary  furuncle.  It  affects  e-^pecially  the  fixillm  and  ibe  Qrtnt*ii 
rftjion.  The  process  commeueeM  ii*  tlie  .subcutaneous  tissue  a^*  a  i^mfkU  firm  nfidule. 
This  enlarge!*  till  a  raised,  red,  pea-size<l  masij  i*  formed,  which  is  soft  and  little 
painful.  If  left  alone,  these  little  ab^cew^es  hurst,  giving  i&sue  lo  a  drop  or  two  of 
pus,  aad  a  crust  forais^  under  which  healing  occunj. 

EttoixKtY  axd  Pathoixkjv. — Sinee  lioils  dej)entl  on  the  infection 
of  the  frdlieles  by  the  gertus  of  suppuration,  we  can  readily  understand 
that  their  fiirniation  is  favoretl  by  <^ireunii^tance8  which  would  decrease 
the  physiologieal  resistance  of  the  [>Lirts,  as  well  ns  by  those  cireiira- 
stanees  wliieh  increase  the  exjMisure  of  the  pitient  to  the  germs.  Thus 
a  bK*al  injury  is  often  folbnved  by  a  buil,  Certain  de|)ressed  .states  of 
the  general  constitution  act  In  a  similar  manner ;  fur  instance,  we  know 
howeommon  boils  are  with  dialietes.  Ec*zema  and  other  itching  disea^^ 
often  preclisiwse  to  furuncles,  as  the  follicles  Ijceonie  iniKMilated  from  the 
nails  during  scmtclilng.  Those  whose  (M'eu|wition  l>riugs  them  into  inti- 
mate asscK'iation  with  opjMirtunities  for  infection,  as  butchers,  tanners, 
ciiciks,  surgeons,  etc.,  arc  esiKHMally  lialile  to  boils.  Infrequent  bathing 
and  tlirty  lialnt.s  may  act  in  a  similar  way.  Lastly,  pndonged  contact 
with  a  jierson  ha\'ing  boils,  such  a.s  sleeping  in  the  muw  bed,  may 
in*»cuhite  them  u[wn  the  sound  pen?on* 

The  organism  usually  found  in  furuncles  is  the  stanhylococcns  pyf>genes  aur**us. 
The  central  necrotic  mas?*  constituting  the  core  of  the  boil  is  due  to  the  rapid  action 
of  tlie  poison  liberated  by  the  invading  micro-organisms. 

DlxKiNosLs. — The  only  affection  witli  which  furuncle  is  likely  to  be 
eonfouuded  is  Carbuncle,  wlncli  see  ffu^  dillerential  diagno.siy. 

Plt(x;Nnsis. — As  far  as  life  is  etmcerned,  the  prognosis  is  good,  but  it 
is  wise  to  be  cautitnis  in  proun'sing  speedy  relief  to  a  piticnt  who  h 
affli<"ted  with  a  .succession  of  l>niis,  as  the  surgeon  often  finds  that  this 
aOetiifui  taxes  his  thera|M*ntic  resources  t(^  the  utmost. 

Ti^KATMEXT, — Ttiough  miuiy  interual  reuiedies  have  been  reoom- 
mended  in  the  treatment  of  boils,  it  may  l>e  sniil  that  beyond  ]>utting 
the  geuend  health  in  thi*  best  cfuidition  possible,  aod  correcting  any 
constitutional  vi(»e  which  niay  be  present,  there  is  nothing  which  we  can 
accomplish  by  (losing  the  |w»tient  witli  drugs.  In  the  earliest  stage  tliere 
is  a  chance  of  aborting  a  boil  if  imly  a  means  of  dcstmying  the  germ  in 
the  liair'fi»lliclc  am  lie  used.  For  this  pur[»t>s(^  two  methcxls  commend 
theinsi4ves:    Tlie   first  was   introthiced   by   Tuliolske,  and   conaLsts  of 

Sassing  a  needle  nttaclied   to  the  negative  pole  of  a  gidvanic  battery 
own  into  the  ftdliele  and  destroying  it  and  its  contents  by  eledroljtsU, 
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The  other  means  has  been  advocated  by  Lowenberg/  and  consists  in 
destroying  the  affected  follicle  by  thrusting  into  it  the  fine  point  of  the 
(tctual  cautery  at  a  white  heat. 

If  the  boil  has  advanced  beyond  the  stage  when  it  can  be  aborted,  it 
may  still  be  beneficially  influenced  by  certain  topical  applications,  all  of 
which  belong  to  that  class  termed  "  revulsants/'  Painting  repeatedly 
with  iodine  or  touching  with  the  lunar-caustic  stick  will  often  yield  good 
results.  The  constant  application  of  the  mercurial-carbolic-acid  plaster 
mull  of  Unna  has  many  advocates,  and  in  the  hands  of  the  writer  has 
given  good  results.  A  soap  plaster  containing  5-10  per  cent,  of  salicylic 
acid  has  recently  been  highly  spoken  of  by  Neuberger,'  and  a  similar 
preparation  was  previously  recommended  by  K  la tz. 

In  the  treatment  of  boils  none  of  the  ordinary  poultices  should  ever 
he  used,  since  they  favor  the  development  of  other  boils  in  the  neighbor- 
hood of  the  first.  If  a  poultice  is  deemed  necessary,  cotton  wool  wrung 
out  of  a  2  J  per  cent,  carbolic-acid  solution  and  covered  by  rubber  tissue 
and  a  bandage  is  the  best  application.  This  gives  much  relief,  and  often 
seems  to  limit  the  suppuration.  In  those  cases  where  crops  of  boils 
succeed  each  other  Van  Hoorn*  advises  this  plan  of  treatment:  The 
entire  skin  is  washed  with  a  warm  bath  and  soft  soap.  The  boils  and 
the  surrounding  skin  are  washed  with  1 :  1000  bichloride  solution.  The 
boils  are  covered  with  mercurial-carbolic-acid  plaster  mull  and  the  patient 
puts  on  clean  linen.  Twice  a  day  fresh  plasters  are  applied,  and  if  the 
boils  have  opened,  the  pus  is  gently  squeezed  out  ancl  the  region  disin- 
fected with  the  mercuric  solution. 

As  soon  as  fluctuation  can  be  made  out,  or  as  soon  as  pus  is  thought 
to  have  collected  in  a  boil,  a  free  opening  should  be  made  with  antiseptic 
precautions  and  antiseptic  dressings  applied.  After  the  separation  of 
the  core,  if  an  ulcer  is  left  which  is  indolent,  iodoform  dusted  in  often 
serves  to  hasten  cicatrization. 

In  the  condition  known  as  furunctdosis  it  may  occasionally  happen 
that  the  patient  becomes  so  reduced  as  to  demand  a  change  of  climate, 
a  course  of  tonics,  and  such  other  measures  as  are  applicable  after  any 
debilitating  disease. 

Carbuncle. — A  carbuncle  is  a  severe  localized  inflmnnmtion  of  the 
skin  and  subcutaneouJi  tissue  xchich  remits  in  uecroms,  usually  at  several 
distinct  points.  It  is  sometimes  difficult  in  the  inception  of  a  carbuncle 
to  distinguish  it  from  a  boil,  but  usually  the  greater  gravity  of  the 
malady  is  announced  from  the  beginning.  Not  infrequently  the  disease^ 
is  ushered  in  by  a  chill,  and  there  is  nearly  always  considerable  fever 
and  constitutional  disturbance.  The  site  of  the  carbuncle  is  red,  swollen, 
(Pilematous,  and  quickly  gets  of  a  |K^culiar  brmrny  hardnesn.  There  is 
pain  of  a  burning  or  throbbing  character.  The  redness  grows  more 
dusky,  the  swelling  extends,  and  several  ])ustulos  ap|K^ar  upon  the  sur- 
face. In  eight  days  to  two  weeks  the  process  has  attained  its  maximum, 
and  the  carbuncle  is  two  to  three  inches  in  diametcT.  Soften inr/  now 
commences,  but  instead  of  pointing  at  one  place,  as  (nrurs  with  an 
abscess,  the  skin  gives  way  at  serera/  pointi<,  emitting  small  quantities 
of  nanious  pus  and  exposing  a  white  mass  of   mcrotic  tissue.      These 

*  Jonm.  Cut.  and  Qenilo-nrinary  Di».j  Oct.,  1804. 
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iriassi^s  gradually  cuiiie  away  tli rough  the  (>jK»oiiig.s,  und  leave  deep, 
raggt/d  iik'erjs.  Ar  soon  as  the  iijKMiings  have  formed  jwiin  grows  less* 
and  the  constitutional  Byinptoms  grow  hetter. 

Certain  variations  from  this  coursi-  are  to  be  noted.    The  process  may  be  mQch 
|>n*traeted  by  rept'ulin^  itself  for  wome  time  at  the  jieriphery;  and  the'earburiolaj 
may  ihuj^  attain  eonsi(ierabIe  prtjiiortions,  the  author  hjiving  tit  one  time  treaU^J 
rme  in  an  tild  man  whicii  occupied  ahntMt  the  entire  region  outlined  by  the  tra»| 
peziuB  miis<de.     In  sue h  ea.si^  the  patient  often  stsinds  ia  great  danger  of  deaiii  J 
from  septit'temia.     Sometime*;,  instead  fd'  the  skin  giving  way  at  several  points  i^ 
hecomert  gangrenous  en,  rnaj*se  and  h  cant  off,  leaving  a  deep,  snoDgy-looking  eica*, 
vation,  or  it  may  undergo  dry  gangrene,  becoming  nitimmified.     Accident*  of  a 
Mcrious  nature  which  may  ari?;e  during  the  course  of  a  carbuncle  are  septic  phlebitia 
of  the  Binasea  of  the  bniin  and  septic  eaibolism  of  other  organs. 

The  most  coinoion  site  for  oirlHineles  i^  the  back  of  the  nei^k,  but 
they  nmy  occur  u|x)n  the  face  and  ntlier  |>arts  c*f  tlie  body,  attack iiig 
most  often  tlie  extc*nsi>r  siirfuecHS*  It  is  siiid  that  jKitient.s  never  rc^eover 
after  carbiHu;le  upon  the  upjier  lip,  Imt  the  anthor';?  ex|wrience  it?  quite 
to  tlie  eontmry  of  thit?  statement. 

ETini.(K;Y  AND  FATHOLtmY.^ — What  has  been  siid  of  the  etiolo|ry 
of  funuiele  aji}die8  almost  equally  well  to  earbuneh\  It  is  iisnally 
regarded  as  a  collection  of  boils.  It  is  most  eomniou  in  adult  life  and 
forms  a  frequent  eomplication  of  diabetes.  Tlie  siniie  micro-organism 
is  found  in  cjirbnucle  as  has  been  mentioned  in  furunele,  and  why  in  the 
one  case  a  boil  should  result  from  its  inot^ulation  and  in  another  a  car- 
buncle has  not  l)eeu  explained^  except  on  the  supposition  that  for  84jme 
auattmiieal  itnison  it  happens  in  earbuu(*h'  that  tlic  direction  of  least ' 
resistan<'e  is  not  toward  tlu?  surface. 

DlAONoi^is, — Carbuncle  differs  from  furuncle  in  its  greater  size, 
bniwniness,  and  mnltifm^m  oi)enings.  Phlegmon  of  the  face  is  not  so 
circnniserihcil^  not  so  hard,  not  so  dark  red,  and  o|Kms  at  but  one  point. 
Anthrax  begins  as  a  sharply-<lefined  red  area  upun  which  a  vesicle 
rapidly  forms  in  whi(*h  authnix  bacilli  viin  be  foinid. 

Frocjnosis. — A  carbuncle  is  always  a  dangerous  a tfeetion,  and  especi- 
ally so  in  the  aged  ur  tluis*-  debilitated  from  any  cause.  A  carbuncle 
on  the  head  or  face  is  more  dangcrtuis  than  on  t»ther  parts  of  the  IkkIv, 

TuEATMKNT, — In  all  cases  of  carbuncle  attenliou  should  be  direi?ted 
to  kcc[»ing  u|)  the  strength  of  the  (ratient.  To  this  end  nnirphia  mnst^M 
usually  lie  givi-u  Uy  secure  rest,  the  liygieuic  surroundings  must  \k'  matlef^ 
the  best  possible,  a  nutritious  and  easily  digestible  diet  arnuigc^l,  and  ' 
alcoholi(^  stimuhuUs  and  tonics  must  frcqucutly  be  atlministercd.  In 
very  mild  cases  those  hkcal  means  winch  have  been  n^eommendt^l  to 
furuncle  may  bx^  useiljbut  in  the  majority  of  cases  more*  rrulical  measure? 
will  be  called  for.  The  metluwl  that  is  perhaps  most  gcueraUy  nscfnl 
is  a  ernna!  tnvmon  througli  th*'  entire  thickness  and  width  of  the 
iutiltmtion,  folhnvcd  by  tlic  rrmi^val  with  the  sharj*  sptK>n  and  s<'issors 
of  all  necrotic  masses  as  fjir  as  j>ossil)le.  A  moist,  antiseptic  diT*8sing 
should  then  be  applii'il  and  changed  daily.  A  mctluKl  which  is  much 
used  on  the  ("orrtirjent  consists  of  the  jiarcnehymatous  InjectioH  of  a  J 
per  vent,  rttrl/ofir-tirid  Hohitlitn,  A  number  <d'  iuje<^ti*uis  are  made,  aial 
the  ojM^niti«iu  is  rtqjcatcd  if  ncccssiiry,  the  aim  being  to  satunite  the 
carlnmcle  as  thtirougbly  as  |Missil)lc  short  td*  prixlucing  carbulic-acid 
intoxic^atiiin  in   th<'  patient. 
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The  ino8t  radical  of  all  methods  thus  far  proposed  ih  that  of  Riedel,  by  which 
the  entire  affected  tissue  is  removed  by  the  knife  just  as  though  it  were  a  malignant 
tumor.  The  method  is  highly  spoken  of,  but  its  use  will  probably  be  confined  to 
those  cases  in  which  urgent  symptoms  are  presented,  as,  for  example,  profound 
sepsis. 

Callosities. — Callosities  of  the  skin  of  various  parts  of  the  body  are 
of  frequent  occurrence.  They  are  most  common  upon  the  palms  of 
those  who  handle  tools  or  the  soles  of  those  who  are  much  upon  their 
feet.  Callosities  are  thickenings  of  the  corneous  layer  of  the  skin,  and 
represent  an  effort  on  the  part  of  nature  to  protect  tender  parts  from 
injurious  pressure,  though  occasionally  callosities  are  congenital. 

As  a  rule,  callosities  do  not  require  treatment,  as  they  afford  pro- 
tection ;  furthermore,  if  removed  and  the  occupation  which  excited 
them  be  still  pursued,  they  will  return.  When  it  is  deemed  necessary 
to  interfere,  the  part  upon  which  the  callosity  occurs  should  be  soaked 
in  hot  water  containing  borax ;  the  upper  layer  of  the  callosity  can 
then  be  scraped  off.  Salicylic  acid,  either  in  the  form  of  Unna's 
plaster  mulls  or  in  a  paste,  such  as  the  following,  should  be  kept  con- 
stantly applied :  Talci,  3vj ;  zinc  oxidi,  3v ;  acidi  salicylici,  Sss-.^j  ; 
vaselini,  ^. — M.    Sig.  Apply. 

Clavus  ( Com). — A  com  may  be  either  hard  or  noft.  A  hard  corn  is 
really  a  callosity  with  the  addition  of  a  peg  of  horny  scales  which  pro- 
jects from  its  under  surface  and  causes  pain  by  pressure  upon  the  sen- 
sitive tissue  beneath.  A  soft  com  differs  only  in  that  it  occurs  in 
situations  where  it  is  kept  sodden  by  moisture.  Corns  nearly  always 
occur  on  the  feet,  and  are  the  result  of  ill-fitting  shoes.  Their  usual 
situations  are  the  joints  of  the  toes,  especially  the  outer  side  of  the  little 
toe.  It  sometimes  happens  that  a  corn  becomes  inflamed,  and  this  may 
lead  to  the  formation  of  an  abscess  or  ulcer,  or  even  to  caries  of  the  bone. 

In  the  TREATMENT  of  coms  the  first  thing  is  to  remove  injurious 
pressure  and  to  see  that  a  properly-fitting  shoe  is  worn.  Hard  cornn 
may  be  treated  just  as  if  they  Were  ordinary  callosities.  It  is  well,  in 
addition,  to  place  a  felt  corn-plaster  over  the  corn  in  such  a  way  as  to 
prevent  pressure.  In  the  case  of  soft  corns  the  feet  should  be  washeil 
twice  a  day,  using  plenty  of  soap.  As  much  of  the  thickened  epi- 
thelium as  possible  should  be  removed  with  a  knife,  and  then  the  fol- 
lowing pigment  painted  on  three  times  a  day  :  Acidi  salicylici,  gr.  xv ; 
ext.  cannabis  Indie,  gr.  viij ;  alcoholis,  Itlxv;  jetheris,  TTlxl ;  col- 
lodii  flex.,  TTllxxv. — M.  At  the  end  of  a  week  the  corn  can  be  pulled 
away  with  the  layers  of  collodion. 

Comu  Cutaneum. — Horns  growing  from  the  skin  are  comparatively 
rare,  yet  on  account  of  the  striking  ap]x*arance  which  they  present  thev 
have  attracted  much  scientific  as  well  as  popular  attention.  Generally, 
only  one  cutaneous  horn  is  present,  but  sometimes  horns  are  multiple.  In 
size  they  var^'  from  a  barely  noticeable  projection  to  a  protuberance  sev- 
eral inches  long.  They  reseml)le  the  horns  of  the  lower  animals,  but 
are  rougher,  often  twisted  and  bent  or  striated.  They  grow  slowly,  and 
may  fall  spontaneously  and  be  repro<luced.  Tliey  cause  no  pain  unless 
injured,  when  the  base  may  become  inflamed  and  snp])urate.  They 
occur  chiefly  upon  the  scalp  and  foreliead,  but  may  also  affect  the 
extremities,  the  sulcus  behind  the  glans  |)enis,  and  the  trunk. 
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It  u  stated  that  not  uncommonly  cutaneous  horns  degenerate  into  epithe- 
liomata.  Quite  frequently  homa  start  from  sebaceous  cysts  or  warts  or  scars,  i  Vide 
Chapter  XXVI.,  Group  VII.)  They  are  moeJt  frequent  after  forty  years  of  age. 
Horns  are  essentially  warts  in  which  the  homy  cells  are  much  exaggerated.  They 
are  always  seated  upon  large  papilbe. 

In  the  TREATMENT  of  homs  the  first  thing  is  to  soften  the  horn  hy 
applying  water  dre».sings,  having  added  borax  to  the  water.  Then  the 
horn  irf  torn  off  or  cut  off  at  the  level  of  the  skin.  The  base  should 
be  curetted,  and  then  cauterized  with  nitrate  of  silver  or  chloride  of 
zinc. 

Verruca. —  Waii^  have  been  variously  named  according  to  certain 
characteristics  which  they  present,  and  for  clinical  purposes  it  is  well  to 
retain  these  titles. 

Vernica  Vulf/ari^. — ^This  is  the  form  of  wart  so  commonly  seen  upon 
the  hands  of  young  persons.  Generally,  a  considerable  number  are 
found  U|x>n  the  body.  They  are  sessile  growths,  from  a  pinhead  to  a 
pea  in  size,  either  with  a  smooth  surface  or  beset  with  numerous  little 
elevated  points.  Usually  of  a  yellowish  color,  they  may  from  accumu- 
lation of  dirt  become  blackish.  These  warts  are  most  frequently  found 
on  the  liands,  but  may  be  seen  upon  any  part  of  the  body. 

The  Hehorrhmc  Wart. — ^This  form  occurs  quite  frequently  upon  the 
faces,  l>acks,  and  arms  of  elderly  persons.  They  are  usually  pigmented 
of  a  brown  or  black  color,  and  present  upon  their  surfisice  a  certain 
amount  of  scaling.     They  often  itch  intolerably. 

Verriica  DigitaJta. — In  this  form  the  development  of  the  individual 
papillae  is  great,  giving  rise  to  several  Ions:,  finger-like  processes  seated 
upon  a  common  l)ase.  These  warts  are  found  especially  on  the  scalp, 
and  one  or  several  may  be  present.  When  only  a  single  papilla  is 
specially  enlarged,  the  name  verruca  fiUfonnui  is  given  to  the  wart : 
it  is  found  frequently  on  the  eyelids. 

Verruca  Acuminata, — This  form  of  wart,  to  which  the  term  venereal 
is  also  applied,  occurs  with  much  frequency  about  the  genital  organs  and 
th(»  perineal  region  of  both  sexes,  but  may  be  found  in  almost  any 
other  situation.  The  growths  are  pointed  or  sessile,  and  are  often  com- 
pared to  various  vegetable  growths,  as  a  cauliflower,  a  mulberry',  etc. 
On  iMirts  of  th(»  bcnly  where  they  remain  drj-  tl)ey  are  the  color  of  the 
surrounding  skin,  but  in  the  region  which  they  most  often  affect  they 
are  constantly  moist  and  become  covered  with  a  whitish,  mucus-like 
coating  and  exhale  a  very  disagreeable  odor.  If  the  coating  is  wiped 
off,  bright-red,  easily-bleeding  tufts  are  exposed.  These  warts  some- 
times develop  with  great  luxuriance,  forming  masses  as  large  as  the 
fist. 

Until  roccntly  wo  have  been  entirely  ignorant  as  to  the  etiology  of  wart^,  but 
now  the  opinion  that  they  are  due  to  a  parasite  is  becoming  more  and  more  gen- 
eral. A  number  of  instances  of  contagion  can  be  cited  in  support  of  this  belief 
Verruca  acuminata  occurs  especially  where  regions  are  kept  moist  by  a  chronic 
discharge ;  for  instance,  gonorrhrea,  or  during  pregnancy,  when  an  unusual  activity 
of  mucous  secretion  occurs  in  the  female  genitals.  Anatomically,  all  warts  con- 
sist of  a  central  vascular  connective-tissue  covered  by  more  or  less  epithelium. 

Until  recently  the  treatment  of  warts  has  been  purely  local.  Col- 
rat  made  tlie  observation  that  magnesium  sulphate,  given  for  some  time 
in  doses  of  ten  to  thirty  grains  three  times  a  day  for  adults,  was  capable 
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of  curing  warts.  Other  observers  have  borne  witness  to  this,  and  the 
method  is  certainly  worth  a  trial.  A  great  many  methods  for  the  local 
treatment  of  warts  have  been  advised.  Some  one  of  the  caustic  agents 
may  be  used.  One  of  the  best  methods  is  by  aj>plying  salicylic  acid  in 
the  form  of  a  plaster  or  in  collodion,  as  reconmiended  for  corns,  or, 
where  the  warts  are  very  close  together,  by  applying  a  saturated  solu- 
tion of  salicylic  acid  in  alcohol  several  times  a  day.  It  is  often  neces- 
sar}'  to  resort  to  stronger  remedies,  among  which  may  be  mentioned 
chromic  acid,  acid  nitrate  of  mercury,  and  trichloracetic  acid.  The  fili- 
form warts  may  be  snipped  off  with  scissors  and  the  base  cauterized. 
An  excellent  manner  of  removing  warts  is  by  means  of  the  electrolytic 
needle.  The  needle  attached  to  the  negative  pole  of  five  to  ten  cells  of 
a  galvanic  battery  is  passed  several  times  through  the  wart  just  above 
the  level  of  the  skin.  It  is  better  not  to  attempt  to  complete  the  ope- 
ration at  one  sitting,  but  to  operate  at  intervals  of  a  week  or  two,  as  in 
this  way  scarring  is  best  avoided.  In  the  treatment  of  acuminate  warts 
the  chief  point  is  to  keep  the  parts  dry  and  clean.  Frequent  washings 
are  necessary,  followed  by  dusting  with  a  powder,  such  as  this :  Acidi 
borici,  5 ;  hydrarg.  chlor.  mit.,  gr.  x  ;  acidi  salicylici,  gr.  x ;  zinci 
stearatis,  3ij. — M.  Where  two  surfaces  which  lie  in  apposition,  as  the 
glans  penis  and  preputial  sac,  are  affected,  a  piece  of  absorbent  cotton 
should  be  interposed.  When  the  growths  are  verj'  luxuriant,  they  may 
first  be  trimmed  away  with  the  scissors  and  then  the  bases  touched  with 
pure  carbolic  acid  or  some  other  caustic.  When  these  warts  arise  dur- 
ing pregnancy  it  is  not  necessary  to  treat  them,  as  they  nearly  always 
disappear  after  delivery. 

NsBVUS  PifirmentosuB. — A  pigmented  ncevus  is  a  congenital  deposit 
of  pigment  in  the  skin  which  may  or  may  not  be  accompanied  by  other 
changes  in  the  integument.  Moles  have  been  variously  named  acconling 
to  their  clinical  appearance.  Ncetms  spihui  is  the  name  given  when  noth- 
ing more  than  an  abnormal  pigmentation  is  obst^rved.  Such  moles  var}' 
in  size  from  a  pinhead  to  a  dime  or  even  larger,  and  in  color  from  fawn 
to  black.  Though  most  ox)mmon  on  the  back,  they  may  l)e  found  on 
any  part  of  the  skin.  If  the  surface  of  the  mole  is  thrown  into  folds 
and  ridges,  it  is  called  7i<jevu8  verrucosus.  Ver)-  commonly  a  number  of 
hairs,  fine  or  coarse,  spring  from  the  nsevus,  and  the  name  ncevus  pilosm 
is  given.  If  soft,  papillary  growths  cover  the  surface,  the  mole  is 
termed  ncevus  papillomatosus.  Some  large  moles  contain  a  g(H)d  deal  of 
fat,  and  may  resemble  dermatolytic  growths,  thus  receiving  the  name 
n/evus  Upomatodes.  Ix^sions  occur  in  all  resiK^cts  similar  to  raised  pig- 
mented nsevi,  except  lacking  the  color,  and  are  spoken  of  as  white 
moles. 

Moles  vary  much  in  size  and  number  in  different  individuals.  They  arc  especi- 
ally often  found  on  the  face,  neck,  and  back.  Sometimes  a  pigmented  na^vus 
covers  a  large  region  of  the  body ;  again,  a  number  of  pigmented  nievi  may  be 
found  in  the  course  of  some  nerve.  Sometimes  a  mrcovm  or  a  carcinoma  springs 
from  a  pigmented  naevus,  and  this  renders  the  affection  of  more  surgical  import- 
ance than  it  would  otherwise  be. 

If  the  surgeon  is  asked  to  remove  a  molo  for  cosmetic  purposes,  it  is 
well  for  him  to  be  quite  sure  before  undertaking  the  operation  that  the 
resulting  scar  will  be  less  disfiguring  than  the  mole.     If  a  mole  with 
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hsam  !•  Uf  \yn  'kalt  with,  the  hair^  should  fiivt  be  removed,  and  then, 
after  sufficient  time  ha^*  elapsed  for  the  fall  effect  of  the  operat]«.io  to 
becTime  evident,  what  remaiiL*^  of  the  mole  can  be  dealt  ^-ith.  The  elec- 
trvilytic  nee^lle  gives*  the  best  rvsulL*.  In  it.-?  iLse  it  i?  best  to  pn:c««d 
carefully,  doing  a  little  at  a  time,  as  in  this  way  scarrii^  will  best  br 
avoided.  Generally  it  vn\\  not  be  po»sible  to  remove  all  the  pigment, 
but  a'iually  itr  amount  can  be  much  lessened  and  the  mole  can  U' 
brr^ught  Uf  the  level  of  the  surrounding  skin.  If  removed  by  the  knife, 
as  a  rule  t^xj  much  scarring  results.  The  caustics  are  uiLsafe.  If  a 
mole  is  where  it  is  constantly  irritated,  as  by  the  clothii^,  especially  in 
advaiirx^l  life,  or  if  a  mole  shows  a  tendency  to  grow  rapidly  or  to  ul- 
iyftT2LUi,  it  is  H-ise  to  remove  it  Mdthout  delay. 

Naevus  Vaacularis  and  Telangriectaais. — By  a  rw*cular  naevkus  we 
mean  a  growth  which  is  characterized  by  an  increase  in  number  and 
size  of  the  blrKid-veasels  of  a  part  of  the  skin.  If  the  blood-ves!?eLi 
have  l)ec^»me  dilated  after  the  iiidividual  has  reached  adult  life,  they  are 
ui^ually  sfioken  of  as  telangieeituiejs.    (  Vide  Chapter  XXVI.,  Group  VI.) 

A  vascular  naevus  may  be  present  at  birth  or  it  may  firet  manifest  itself  after 
weekH  or  months.  Only  one  may  exist  or  numbers  may  occur  upon  the  same  per- 
son. The  nadvuA  may  occupy  a  space  no  larger  than  a  pinhead,  or,  on  the  other 
hand,  large  areas  may  be  inTolved.  In  color  nsevi  vary  trom  a  light  red  to  a  dark 
purple :  if  pressure  is  made  a  part  of  the  color  disappears,  but  rapidly  returns  as 
soon  as  the  pressure  is  removcxl.  Some  n»vi  are  quite  flat  and  level  with  the 
skin,  but  others  are  raised  and  the  surface  rugose,  warty,  or  presenting  little 
tumors  darker  than  the  rest  of  the  growth.  In  the  elevated  growths  it  can  fre- 
anently  be  seen  that  the  tumor  grows  more  tur^d  on  straining  or  crying,  and  in  a 
few  of  these  growths  pulsations  synchronous  with  a  heart's  impulse  can  oe  felt ;  in 
these  tumorM  a  bruit  may  be  heard. 

N»vi  have  received  special  names  founded  upon  certain  clinical 
|)eculiariti(*s.  The  hirth-mark  may  consist  of  a  central  red  dot  >vith 
radiating  red  lines  springing  from  it ;  this  has  been  called  ncerus  araneujf. 
\Vh(fn  the  na;vus  occurs  as  a  large  re<l  or  bluish  discoloration,  it  is 
callcnl  a  pori-wine  mark.  A  naevus  may  \ye  so  much  raised  above  the 
surfaci?  as  to  form  a  veritable  tumor,  which  is  usually  of  a  purplish 
color,  and,  though  easily  emptie<l  of  blood  by  pressure,  rapidly  fills 
again.  On  ac(!onnt  of  their  reticular  structure  the  term  anf/ioma  rarer- 
710MKIII  has  Ixjcu  applied  to  such  growths.  Sometimes  the  angioma  lies 
entirely  in  th(;  subcutaneous  tissue,  the  skin  over  it  not  showing  any 
change  V^ascular  nsevi  occur  also  upon  the  mucous  membranes,  and  do 
not  (liller  in  any  essential  particular  fmni  those  which  aflTect  the  skin. 
Though  nicvi  <HHMir  upon  any  part  of  the  body,  they  art»  most  frequently 
se<^ii  upon  the  head,  face,  and  extremities.  They  are  of  importanct* 
chiefly  on  account  of  the  disfigurement  which  they  cause. 

Tii(»  COURSK  of  njevi  is  always  inu^ertain.  In  some  ciises  they  dis- 
ap|H*ar  as  life  advances,  but,  on  the  contnirv,  those  which  have  seenie<I 
of  litth'  ini|M)rtance  may  suddenly  and  unaccountably  grow.  Variou.< 
complications  may  arise  with  a  nievus ;  the  skin  covering  the  growth 
may  uhuTatc  and  alarming  hemorrhage  follow,  or  a  traumatism  may 
pre(*ipitate  the  sjune  evil.  It  occasionally  happens  that  a  naevus  and  the 
surrounding  tissue  hec^onie  gangrenous.  There  are,  as  a  rule,  no  sub- 
jective symptoms  with  mevus  vascularis.   » 

Telangriectases  develop  as  xvconthirii  phenomena,  aldiough  it  may  be 
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at  times  difficult  to  ascertain  the  cause.  The  usual  sites  for  telangiec- 
tases are  the  face,  the  neck,  and  the  upper  part  of  the  trunk.  One  of 
the  most  common  clinical  forms  exactly  resembles  the  nsevus  araneus. 
In  other  cases  small  red  or  bluish  vessels  are  seen  coursing  over  the 
skin.  These  are  frequently  seen  in  elderly  persons  upon  the  cheeks  and 
in  those  suffering  from  rosacea.  In  other  instances  the  telangiectasis 
occurs  as  a  smooth  red  or  purplish  elevation,  the  surface  of  which  may 
in  the  course  of  time  become  tuberculated,  so  as  to  resemble  a  raspberry. 
In  some  rare  instances  almost  the  entire  surface  has  been  occupied  by 
telangiectases.  Telangiectases  are  not  infrequently  seen  upon  tmvcouh 
membraneSy  as  about  the  nares,  in  the  conjunctiva,  and  in  the  pharynx. 
Sometimes  a  telangiectasis  spontaneously  disappears,  but  more  commonly 
it  increases  in  size  and  others  develop  in  its  neighborhood. 

Etiology. — Since  maternal  impressions  can  no  longer  be  accepted 
as  a  cause  for  vascular  ncBvi,  we  are  in  the  dark  as  to  their  etiology. 

Telangiectasis  can  result  from  any  cause  which  produces  long-continued  con- 
gestion of  the  skin,  such  as  interstitial  changes  in  the  kidneys  or  liver,  emphysema, 
and  other  chronic  lung  troubles.  Local  obstructions  to  the  cutaneous  circulation 
also  cause  them ;  consequently  we  find  them  at  the  periphery  of  scars,  over  new 
growths,  and  with  inflammatory  troubles,  such  as  acne  rosacea.  They  form  an 
essential  feature  of  Kaposi's  disease. 

Pathology. — The  pathological  anatomy  of  even  the  simplest  vas- 
cular nsevus  is  frequently  complicated,  for  not  only  is  there  an  increase 
in  the  number  of  vessels  of  the  part  affected,  but  their  walls  often  pre- 
sent marked  changes.  The  pulsating  ncevi  are  made  up  of  a  mass  of 
arteries  and  veins  confusedly  twined  together.  In  the  cavernous  naevus 
there  are  intercommunicating  chambers  formed  by  trabeculcB  of  connec- 
tive tissue  lined  with  endothelium. 

D1AGNO8LS. — There  is  no  difficulty  in  making  the  diagnosis  of  n»vus 
vascularis  or  of  telangiectasis  if  the  peculiarities  mentioned  above  are 
kc})t  in  mind. 

Prognosis. — The  prognosis  in  both  nsevus  vascularis  and  telangiec- 
tasis must  be  guarded.  It  often  hapi)ens  that  a  flat  nsevus,  insignificant 
at  first,  extends  or  develops  into  a  pulsating  angioma.  Telangiectases 
are  apt  to  keep  on  forming  unless  the  predisposing  cause  can  be  removed. 

Treatment. — In  some  of  the  more  formidable  vascular  najvi  serious 
surgical  operations,  such  as  ligature  of  the  large  vessels  or  even  ampu- 
tation of  the  affected  part,  may  be  necessary,  but  liere  only  those  cjises 
suitable  for  treatment  by  the  ordinar\'  means  of  the  dermatologist  will 
be  considered.  The  methods  of  treatment  which  have  been  found  most 
generally  useful  are — destruction  by  chcmioa]  ofjents^  extirpation  by  the 
knife,  and  coaguUiiion  and  inflammatory  ohUteration  by  elevtricity, 

1.  Destruction  by  Chemical  Agents, — In  the  case  of  suiXTficial  nievi 
the  application  of  some  caustic  agent  may  suffice  for  a  cure.  Etliylate 
of  sodium  has  been  recommended,  because  it  leaves  only  a  su])erficial 
scar.  Its  use  is  tedious,  as  it  must  be  rejieated  sevenil  times,  and  it  is  a 
prejxiration  difficult  to  obtain.  Nitric  acid,  ac'id  nitrate  of  mercury,  and 
chloride  of  zinc  are  other  caustics  which,  ]>ro|x»rly  used,  give  good 
results.  In  using  them  the  application  should  be  carefully  made,  lest 
more  destruction  of  tissue  and  scarring  result  tlian  is  necessjiry  for  the 
cure  of   the  nsevus.     The  sloughs  which  form   should  be  allowed  to 
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sejmmU'  of  tiieriiselve^.     The  injection  of  irritating  cheniieals  into  el 
vatwl  na^vi  ha^^  uften  Ijeoii  prartiseil,  but   this  is  licit  a  8afe  iiiethcKJ  i\i\A 
nhoiikl   not  Ix*  used  wfiere  <»thrr  nieiins  will  answer, 

2.  Exfirpfffnm  ht/  the  K)i{f*\ — -If  the  nievus  is  small  and  hi»  situated 
that  tissue  eun  he  s|jareil^  pnihably  no  otlier  method  is  nicuv  satL^factory 
tliaii  pxeisiou,  as  theit^  is  thus  h^t  nnly  ii  linear  sejir.  In  n'moviaj; 
nievns  hy  the  kuife  ihe  lueisiiin  shuuld  1k>  tuathMvell  iMitsi*le  the  aflecied 
area,  as  otherwise  tlie  lieinorrhaire  Ji^iiy  Vk*  ^n'at  ami  the  irrovvth  may 
reeur, 

3,  (hiMjiikdioii  tint  I  JuJltfrniH^itoti^  OWitaafhui  %  EliettwHtf. — For  the  ^  ^ 
enre  of  vascular  mevi  eieetrieity  may  be  used   in  two  wavH — as  ^l^^o^H 
trolysis  or  as  the  ^^^ilvauie  eautt^ry,     Eleetrolvsis  is  pTliaps  the  most''"'  ^ 
genemlly  useful  luetliod  at  the  rlisposid  of  tlie  dermatolotjist  for  trt^atiti^ 
vascular  nan'i.     In  the  ease  <»f  small   utevi  it  \^  ideid  :  if  the  rnevi  are 
hirge,  its  usefulness  is  limite<t  liy  the  faet  that,  si  nee  the  area  (»f  ve8.sels 
iiffeeted  by  t*aeh  thrust  of  the  needle  is  suiall,  the  sittings  are  long  and 
must  be  re|>eated.     The  o|Kmitit^n  is  ijeHbrnieil  in  this  way  :  A  sh*nder 
needle  is  attached  l>y  a  suitable  lu*hler  tr>  the  ue*^ative  |M)le  of  a  ^ilvauic 
battery,  whik^  to  tlie  positive  poh'  is  t'onueeted  an  nr-dinary  s|i<in|^*  elee 
trode.     The  needle  is  j>assed  iut^t  the  n^evus  and  tlie  positive  elect rocli 
applied  to  some  eouvenieut   [lart  of  the  bfxly,     Tlie  tissue  iniuuHliately 
surrounding  the  needk'  soon  com menees  to  assume  a  whitish  eolur,  wlueh 
gnwhially  extends^  and  this,  tt^getlier  with   the  amount  of  tle^triiction 
<K*curriug  about  the  ueedle,  Avill   1h^  the  index  of  the  lentrth  of  time  the 
current  is  to  Ix'  allowed  U>  pass.     The  dejitb  to  wlueh  the  needk*  is  to  Im' 
[mssed,  the  uuml»er  of  insertions  of  x\w  ueedh*^  lunl  the  strength  of  the 
current  used  must  all  lie  determined  by  the  size  and  nature  of  the  growtli. 
Usually  the  cnrrent  stippliiMl  by  twenty  eelU  of  an  4irdiuary  battery  is 
amply  sufficient. 

\n  irmtittg  tehtmjkdasU  the  steps  are  siniilur  to  those  desiTibed  above.  The 
iiee<Me  ia  insert etl  into  each  vea-^el,  and  \\a  ttie  etirrent  passes  the  small  red  linf 
changes  to  a  wbiti?  line,  when  the  current  is  nUippeii, 

The  gnlvanle  cfvifen/  h  used  eliiefly  in  the  hirge  ek^vateil  nievi,  A  fine  eautery- 
point  heated  to  a  dull  red  is  thruHt  into  the  tumor  ut  various  jiointM  and  in  varioiu- 
directions.  The  effect  can  be  jadpjed  finly  after  healing  from  the  inHainmatioti 
that  follows  is  completed.  It  m  tL^ually  nece^ssary  to  repeat  the  *»peration,  la 
u»in^  either  one  r^f  these  methods  striet  antiseptic  j^reraution?*  should  he  obscrveih 

Two  other  methods  of  treataient  dei^erve  mention — tuicHnntlon  and  the  methrd 
of  MfirshaU  H*iU.  A  small  flat  utevus  may  often  W  cured  Uy  iiitnitlnein^  intu  if 
vaeeiae  viruHi,  just  as  in  performing  ordinary  vaeeination.  By  the"  ^larshall  Hall " 
method  a  cataract  ueedle  is  introfiuced  at  one  edge  of  tlje  nievus  aatl  i;^  thru;;*! 
throu^a^h  to  tiie  opixwite  side:  it  \^  almtist  withdrawn,  and  tlien  pushed  through  ai 
a  little  distance  from  the  first  punrturt%  and  so  on  till  the  whole  |frowth  has  been 
traversed  by  closely-set  radiating  punetiires.  By  the  cicatrix  which  follows  the 
veasela  are  freijnciitly  shut  oft' 

LytQphang'ionia.^By  lyniphan^rionia  i^^  meant  a  f/rottih  mndr  ftp  of 
fifmphnfk'  vtwteftt,     Tlie  form  wliirli   moj^t  often  atfwts  tlie  skin  is  hfn 
phaitffltjma  rireiitii^rriptiim,  and  even  this  is  a  nire  disease.      It  ns^tially^ 
makes  its  ap|iearance  in   the  early  years  of  cliildluMKl,  and   may  attaek 
almost  any  it'^ion  of  tlie  iMxly.     When  fully  develnjK'd  the  ap|^*aninee 
present4Hl  is  striking.    One  or  rni»re  pn tenia's,  varying  in  size  frou*  a  silvern 
dollar  to  an  area  larger  than  the  |Kilni»  will  be  seen  raiscMj  above  the  level 
of  the  skin.     At  the  first  glaiH*(»  the  patehes  seem  tt>  be  made  np  nf  small , 
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closely-packed  warts.  The  surface  is  uneven  and  rough  in  aspect,  and 
varies  in  color  from  a  dirty  eray  to  black.  On  more  careful  examin- 
ation the  seeming  warts  are  found  to  be  really  vesicles  from  a  pinhead 
to  a  pea  in  size,  and  so  closely  pressed  together  that  their  form  is  very 
angular  and  irregular.  The  vesicles  are  very  deep-seated,  their  roofs 
being  formed  of  the  whole  thickness  of  the  epidermis.  Some  of  the 
lesions  are  semi-transparent,  but  the  epidermis  of  others  is  so  thick  that 
the  lesions  are  opaque :  it  is  the  predominance  of  such  lesions  that  gives 
to  the  patch  its  warty  look. 

Small  dilated  blood-vessels  can  often  be  seen  coursing  over  fhe  vesicles.  By  a 
careful  examination  the  impression  is  conveyed  that  the  lesions  are  not  vesicles  in 
the  ordinary  sense,  but  ratner  that  they  are  cavities  deep  in  the  skin  filled  with 
fluid.  The  lesions  are  firm,  tough^  and  not  easily  ruptured.  Around  the  edges  of 
the  main  plaques  are  generally  lesions  that  have  thinner  coverings,  and  therefore 
appear  more  as  simple  vesicles  than  those  described.  In  color  they  may  be  pink, 
red,  or  yellowish.  If  one  of  the  lesions  be  pricked,  a  variable  amount  of  clear 
fluid  containing  lymphatic  corpuscles  escapes.  This  may  amount  to  only  a  few 
drops  or  the  discharge  may  last  several  hours.  In  some  cases  the  part  upon  which 
the  Ivmphangioma  is  situated  is  increased  in  bulk.  Lymphangioma  persists  indef- 
initely, tending  to  increase  slowly  in  size  by  the  formation  of  new  vesicles  and 
plaques. 

Some  mention  should  be  made  of  the  acquired  dilatations  of  lymph- 
channels  to  which  the  name  lymphangiectasis  has  been  applied.  In  its 
most  frequent  form  it  constitutes  elephantiaaia.  (  Vide  Chapter  I.)  Aside 
from  elephantiasis,  lymphangiectases  are  rare.  They  are  always  the 
result  of  antecedent  causes  which  it  is  often  difficult  to  discover.  It  is 
probable  that  both  an  acute  and  a  chronh  form  exist,  but  nearly  all  cases 
described  belong  to  the  latter  class.  As  an  example  of  the  acute  form 
may  be  mentioned  Trelat's  case,*  in  which  eight  days  after  an  injury  to 
the  penis  there  occurred,  besides  an  ordinary  lymphangitis  of  the  fore- 
skin, prominent  vesicles  which  discharged  lymph. 

Chrmiw  lymphang^iedaMS  develop  slowly,  their  progress  sometimes 
being  marked  by  paroxysmal  erysipelas-like  attacks,  such  as  are  fre- 
quently seen  in  elephantiasis.  The  lower  extremities  are  usually 
attacked.  The  skin  lesions  consist  of  nodosities  often  arranged  in  rows 
corresponding  to  the  course  of  lymph-vessels.  The  skin  is  glazed,  (edem- 
atous, and  of  violaceous  hue.  The  nodules,  at  first  hard,  break  down 
and  discharge  lymph,  with  the  consequent  formation  of  lymph-fistulae. 
Various  secondary  lesions  accompany  this  condition,  such  as  oedema, 
dermatitis,  pachyderma,  phlegmon,  and  lesions  of  the  periosteum. 

We  know  nothing  of  the  etiology  of  lymphangioma  circumscriptum. 
The  etiology  of  lymphangiectasis  may  be  plain  or  obscure.  In  some 
<«ses  it  results  from  the  pressure  of  tumors  on  large  lymph-trunks. 
Other  forms  of  obstruction  to  the  circulation,  such  as  result  from  a 
chronic  heart  or  kidney  lesion,  may  cause  the  disease.  Long-continued 
simple  irritation,  such  as  might  result  from  an  in-growing  nail  or  an  uU^er, 
has  been  thought  to  act  as  a  predisposing  cause.  I^astly,  various  para- 
sites, such  as  the  filaria,  the  tubercle  bacillus,  and  the  sj)e(Mfic  causes  of 
glanders  and  syphilis,  can  localize  themselves  in  the  lymphatics  vessels  and 
cause  the  lymphangiectasis. 

If  the  description  given  above  of  lymphangioma  circumscriptum  is 

*  Besnier  and  Doyon,  Mai,  de  la  Peauy  p.  384. 
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\^0rwz  in  »jjrjd.  lYt^f^  -iKi«[ild  F^  w^  difflpmlrv  ia  nakfrag  a  i»iAGy->ai- 
v^fjL-.  b«i  rfi^  JLvrJiar^f^  -^f  lymph.  Arwisn^  •^^azskzm^^irly  -^  f^ir^^is^ly 

TT^  yuf0iJift^in  in  all  ^^-^^  '.hT  hinpfaai^'CDa  mcr-t  l»r  re^apir:*!.  s.- 
tli^rnr  L-»  a  Xfrt0]fhwy  -lowly  Vf  tfrxtf-nd  and  to  ntifiar  aftr-r  iv&^vtkl.  Ir? 
lvfn|4iar^fi^t2LrU  diK;  prri^rwj^^  Arj«:wi-  largely  np4i  the  fia^i-*-  •-:*  ::- 
Jilatati^Hi  of  tlie  v^^s-^L*  :  if  thi*  U  •u-ofrpcibkr  rf  ni-iii*>val.  i fc^  lyrii  j^tii::- 
U-^tpn*  neny  U:  cfin-<L  It  L-  ^>f  imprj^ranfie  to  refDeiol*r  tixat  ii>r  ll.  •-• 
^'njf^jlMi.*  a-?#'[itic  prufisLntUfti^i  ?^honM  be  takien  in  all  •.•perit]<*iis  uf»«ir:  :rr- 
Iynij4iati^r^,  a-  ftef^tc  infwti^Mi  ha.^?  very  often  CJIoved  ?oeh  r.f •eraii- -ri-. 

In  tiKr  TKKATMEvr  of  lympliangionia  the  only  pnj«dare  i*  Je^r*-- 
tion  ^/f  the  ^n#wth.  Where  x^rring  doe?*  mit  matter,  the  r^ut^ry  i-  tlir 
lie^t  tW'XSnA^  ai*  by  it  the  vcrsriel'*  are  sealed  for  ?ijaie  di^Ftanre  bey«.-nd  thr 
Iti^nhfft  ar-tijally  der^tnn'efL  When  a  limit^l  an^a  \»  involvcil  and  r^.tir- 
ring  t*  to  lie  avr^defi,  ^jn-ijnon  with  the  knife  Is  advisable.  Cheniiitil 
r;au^tir>  have  n^it  given  gvxid  resulu.  Whatever  method  is  employeii, 
the  rrrmoval  munt  lie  thorrnigh  or  the  gromh  will  re-form.  In  hin- 
phangierrtane»  elastic  ^iipfiort  should  be  iL^cd  as  for  \'aricoe«  veins,  and 
ivtmvrff*^\on  a\f\fluA  to  prevent  lymphorrhagia.  If  only  a  few  super- 
fii^\  vfrnt^dn  are  involvra,  they  may  be  dissected  out.  In  chrooic  casres 
with  iikxTH  and  fij^tuhe  ff^rp  e^iKterizfttion  with  such  active  agents  a^ 
chloride  of  zinc  or  Canquoin's  pa^^te  has  resulted  in  cure.  In  cadres 
where  the  lyniptiangiectasis  is  the  result  of  tubereulosis  of  the  lymph- 
vi^mirU  all  .-iniisfM  as  &r  as  pfissible  should  be  laid  open,  the  discas^ 
tiMMue  should  l>e  removed,  and  the  wound  thoroughly  cauterized  with 
zinc  ehloricle.  In  severe  cases,  with  large  growth  of  the  bones  and  ti.— 
siKM  and  exiiausting  lymphorrhagia,  amputation  may  be  demanded. 

E^loid  and  Hypertrophied  Scar  (ride  Cliapter  XXVI I.  Group 
V^.). — It  is  often  of  the  utmost  difficulty  to  make  a  clinical  diagn<>^i> 
iK'tw^H'ii  trill;  h'loid  and  the  much  commoner  hypeiirophied  i*cai\  Th«- 
two  aflcctions  are  tlierefore  classed  together,  and  in  many  essential 
fioints  thc'V  arc  idontii'aL  AIil)ert  rt*gaPfle<l  the  true  keloid  as  a  growth 
springing  from  the  nninjurc^I  skin,  but  it  is  doubtful  if  an  absence  of  a 
hintory  of  injury  could  Ik»  taken  as  implying  the  non-traumatic  origin 
of  keloid,  rtin<Mr  in  many  cjis<»s  gn>wths  indistinguishable  fn>in  keloi«l 
have  followed  injuries  so  trifling  as  to  have  been  readily  forgotten  had 
not  houk;  accidentid  circumstance  fixed  the  occurrence  in  the  memory. 
True  keloid  may  pr(»sent  itself  as  a  single  tumor  or  many  may  Ik»  s<vn 
u|Kin  the  iMKJy.  In  a  negro  recently  se<?n  by  the  author  there  wen* 
lnindn*ds  of  tumors  s<'attered  all  over  the  IkkIv. 

The  tumor  vuri<*s  much  in  siz<»  and  in  shape,  though,  as  a  rule,  the 
outline  is  more  or  less  oval,  the  border  of  the  growth  jutting  out  over  the 
int4*gurnent,  which  has  suggestcnl  the  likeness  of  the  disease  to  the  paw  of 
an  animal  |)la(red  ui»on  the  skin.  The  color  is  a  ghized,  white  or  re<ldisli, 
and  often  small  dilated  vessels  may  he  seen  coursing  over  the  timior. 
In  the  negro  the  color  is  frcfpK'Utly  of  a  darker  hue  than  the  surround- 
ing skin.  Keloid  usually  (Piuses  no  subjective  disturbance,  but,  on  the 
other  hand,  |)rieking  or  burning  is  sometimes  experienced,  or  even  an 
intolenihle  neuralgic  pain.  Keloid  may  ccas(»  to  grow  after  a  time  or  it 
slowly   but   steadily  (enlarges,  or,  very  mrcly,  it  undergoes  partial  or 
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complete  involution.  Keloid  may  occur  upon  any  part  of  the  cutaneous 
surface,  but  it  is  very  commonly  found  over  the  sternum  (Plate  XVI.). 

The  hypertrophied  scar  differs  from  keloid  clinically  in  that  it  does 
not  spread  beyond  the  limits  of  the  orginal  injury,  and  in  fact  often 
contracts  into  narrower  bounds. 

The  true  and  intimate  etiology  of  keloid  remains  unknown.  Cer- 
tain races,  notably  negroes,  are  especially  prone  to  it.  The  disease  verj' 
(commonly  occurs  where  lesions  of  the  skin  have  been  produced,  as  by 
piercing  the  ears,  or  following  acne,  small-pox,  or  syphilitic  eruptions. 

Anatomically,  true  keloid  consists  of  a  dense  connective-tissue  new 
growth  seated  deep  in  the  corium,  most  of  the  fibres  being  arranged 
|)arallel  to  the  surface  of  the  epidermis,  and  the  {)apillie  over  the  growth 
l)eing  preserved.  In  hypertrophied  scar  the  connective-tissue  bundles 
are  less  dense,  more  irregular  in  their  arrangement,  while  the  papillae 
are  destroyed  by  the  injury  from  which  the  scar  resulted.  Warren  be- 
lieves that  the  growth  has  its  starting-point  in  the  walls  of  the  vessels. 

In  young  subjects  there  is  always  some  prospect  that  Hpontanexms 
involution  may  occur.  As  a  rule,  no  operation  demanding  the  use  of  the 
knife  is  permissible  in  true  keloid,  as  there  is  a  strong  probability  that 
the  growth  will  recur.  In  hypertrophied  scar,  if  deformity  is  caused 
or  severe  pain  is  present,  removal  may  be  necessary,  but  particular  care 
should  be  taken  that  immediate  union  in  the  wound  is  obtained.  The 
incision  must  be  wide  enough  to  embrace  not  only  the  scar,  but  also  a 
portion  of  the  surrounding  tissue.  Where  there  is  not  sufficient  tissue  to 
permit  of  this,  skin-grafting  by  Thiersch's  method  should  be  employed 
at  the  time  of  the  operation  to  cover  in  the  defect.  In  this  way  recur- 
rence will  best  be  avoided. 

All  the  methods  of  treatment  which  have  had  any  success  in  keloid 
dei>end  on  occlusion  of  tfie  vessels  of  the  growth.  Verneuil  has  strongly 
adv(xuited  pressure  by  the  elastic  bandage,  taking  care  that  no  friction 
is  produced  which  would  tend  to  stimulate  the  growth.  Vidal  has  em- 
ph)yed  with  success  deep  multiple  incisions,  finely  mincing  the  growth, 
the  operation  being  several  times  repeated.  The  author  has  obtained 
some  favorable  results  from  electrolytic  puncture ;  Brocq  also  urges 
this  method.  A  weak  current  and  many  sittings  are  the  requisites  to 
success.  This  method  is  indicated  only  in  small  growths,  and  is  most 
apt  to  succeed  in  hypertrophied  scar. 

Elephantiasis. — Elephantiasis  is  a  malady  due  to  the  blocking  of 
the  lymph-channels,  the  most  notable  clinical  feature  of  which  is  a 
hyjx^rtrophy  of  the  skin  and  subcutaneous  tissue.  The  disease  occurs 
as  an  endemic  in  certain  tropical  countries,  but  in  this  countr}'  only 
sponulic  cases  are  seen.  The  endemic  form  usually  commences  by 
attacks  which  much  resemble  erysijwlas.  There  are  fever  and  swelling 
and  redness  of  a  part,  usually  a  lower  limb.  The  lymph-vessels  often 
become  turgid,  and  on  puncture  emit  a  chyle-like  fluid.  In  a  short  time 
the  fever  subsides  and  the  swelling  of  the  leg  partially  disJippears,  leav- 
ing the  limb  slightly  larger  than  before  the  attack.  It  is  by  the  rej>eti- 
tion  of  such  attacks  that  the  endemic  form  of  elephantiasis  progresses. 
In  the  sporadic  form  nothing  which  corres|x^nds  to  the  elephantoid 
fever  is  observed,  except  in  the  cases  (K'casionally  seen  where  repeated 
attacks  of  erysipelas  have  blocked  the  lymph-channels. 
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If  the  diseitse  in  fully  develupedl,  it  forms  a  jftriking  piftare.  The  leg  i»  Ibe 
member  most  i>ftt*[x  involved.  The  part  is  two  or  three  iimi*>  its  normal  size.  Th^ 
natural  folds  jire  inereiused  iii  dejith  till  they  form  fissures  in  the  skin.  In  tbe*e 
creviisjieii  i*  a  .'*limy,  offensive  fluid  formed  by  deeumposiijg  excretions  and  epithe^ 
liurn.  The  .skin  is  frequently  discolored,  of  u  brawnish  or  blaek  hue.  The  !^um 
faee  may  bt^  winooth,  or,  on  the  other  hani!,  covered  with  dilated  Iymph-v*'*«eU 
and  presenting  plaquei*  of  warty-look iiijtr  liypertrophied  papilhe.  Ulcerations  often 
occur,  and  not  uncommonly  open  a  lymph-vesiseL  ^o  that  lymph  freely  eseape«uj 
The  i*urface  is  aUn  subject  to  periodical  eczematoii^^  indammations. 

Next  to  tlie  luwer  limbs,  the  genitals  iirt^  ou>st  friHjUeiitly  attai^kfd. 
In  somif  fuse.s  tla^  .serutuiii  has  attained  such  ciioniunjs  prdixirtions  as  to 
I'eaeh  almost  to  the  gmiiiKL  Very  rarely  the  arm,  hniiif,  or  face  has 
Ikhmi  fnnn<l   inv^dved. 

As  a  nik',  there  is  no  pain  attendin|^  elephantiat^is.  The  j»enenil 
health  is  unatleeted,  save  by  the  restrictivm  of  movement  antJ  tKxrasion- 
ally  by  the  iinKmnt  td'  the  lyniphorrlia^na. 

VjrmuuiY  AND  pATiioL<x;v.^Elephaiitlasis  atteets  both  ^c^xejfi  and 
all  ages,  bnt  is  most  eomnioii  in  men.  It  may  l)e  congenital.  It  \^ 
most  frequent  among  ilark  raees.  The  affection  i.s  due  to  the  bliK^king 
of"  tht'  lymph-ehanuels.  In  the  endemic  form  the  <)bstnieti*»n  i^*  due  to 
the  filar  la  miuynhui^  horn  i  it  is, 

Erysipeia.^,  syphilis,,  phlegmasia  alija  dolens,  tumors  prensinjr  €»n  large  lymph- 
trunkfl,  may  all  result  in  lymph-obstruction  and  elephantiasis.     The  greater  jwr- 

tion  of  the  enlargement  is  found  to  be  due  to 
a  growth  of  fibrcms  tissue  in  the  siibeutaneous 
layers.  The  eorium  is  increased  in  tlnckncsv 
and  the  epidermb  often  proliferates.  Lym- 
ph iitioi^  blood-vessels,  and  nerves  may  ^»e  en- 
larged, as  may  the  bones  also. 

Diagnosis. — There  is  no  otlifr  affec- 
tion which  is  liable  to  be  mistaken   for 
elejiimntiasis. 
,   ,  PiiiM^Ndsis.— As  far  as  hc^alth  is  con- 

J  cerned,  the  prognosis  is  giHid,  The  affct^ 
tion,  if  of  hmg  duration,  will  jirobiddy  nut 
be  juurli  iKiielitett  Sitve  where  it  is  s«» 
situated  that  removal  is  ]H>ssible.  In  the 
countries  w  lie  re  the  disease  is  endemie 
removal  to  another  tdiinate  often  im- 
proves tlie  condition, 

TliEATMENT, — As  far  as  general  treat- 
ment is  concerned,  the  intlications  must 
be  tlntwn  from  the  cause  of  the  ditiease 
as  well  MS  its  stage  at  the  time  uf  treat- 
iTient.  Thus,  where  a  syiihilitic  origin 
van  be  susjX'cted  antisvpbilitic  treatment 
of!ers  ho|>e.  If  an  (inlemic  aise  is  seen 
while  in  a  febrile  atiaek,  a  fever  diet  and 
atteiitit»n  to  the  gentnid  f\inctions  of  the 
ElephnntiMla.  b i  h  I y  a  re  iv i p i i s i tc ,     I  f  a  j  Kt t  i r» n  t  has  bee n 

retiueed  by  ulceration  with  lympborrliagia, 
a  nutritious  diet  and  reconstituent  retnedies  slioidd  be  employtxl.  In 
cases  when*  it  is  pjssible,  as  about  the  genitals,  rvmoval  is  proper  and 
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nearly  always  successful.  Ligation  of  the  main  veasela  supplying  the 
part  affected  was  once  practised,  but  is  not  now  advocated.  Where  the 
lower  limb  is  involved  the  use  of  a  properly-applied  rubber  bandage 
gives  most  relief.  Galvanism  has  been  used  with  success  in  some 
cases. 

Myoma. — Myomata  are  new  growths  composed  of  fibrous  tissue  and 
muscle-fibre.  They  occur  as  a  number  of  nodules  more  or  less  grouped, 
and  also  as  single  tumors.  The  variety  in  which  the  tumors  are  multi- 
ple is  extremely  rare.  The  tumors  develop  slowly,  in  the  course  of 
years  attaining  the  size  of  peas  or  beans.  When  multiple  they  are 
usually  grouped  and  appear  only  in  one  region  of  the  body  or  in  several 
limited  regions.  The  lesions  are  of  the  color  of  the  normal  skin  or 
pink  or  red,  and  are  firm  to  the  touch.  Most  of  the  cases  have  been 
spontaneously  painful  as  well  as  tender  on  pressure. 

The  single  tumors  are  more  common;  they  occur  chiefly  on  the 
mammae  of  women  and  about  the  genitals  of  both  sexes.  The  tumors 
are  usually  small,  but  may  be  as  large  as  an  apple.  They  will  often 
contract  on  exjwsure  to  cold. 

Myomata  are  supposed  to  originate  from  some  of  the  muscles  con- 
nected with  the  skin,  as  the  erectores  pilorum. 

The  DIAGNOSIS  of  myomata  may  be  verj'  difficult,  and  only  a  micro- 
scopical examination  is  to  be  relied  upon. 

The  only  treatment  is  ablation  of  the  growth,  and  this  may  be 
impossible  in  the  multiple  form. 

Lipoma. — A  lipoma  is  composed  of  fat-tissue.  The  growth  is 
usually  situated  in  the  subcutaneous  tissue,  and  may  be  single  or  multi- 
ple. Lipomata  vary  in  size  from  a  plum  up  to  tumors  weighing  many 
pounds.  A  lipoma  is  very  rarely  congenital  except  in  connection  with 
lymphatic  anomalies,  but  usually  develops  in  adult  life. 

Although  lipomata  may  occur  upon  any  portion  of  the  body,  the  commonest 
sites  are  the  back  and  the  buttocks.  The  skin  over  a  lipoma  is  usually  unchanged, 
but  may  be  pigmented  and  covered  with  telangiectases.  To  the  touch  the  tumor 
is  soft  and  elastic,  and  it  usually  gives  the  impression  of  being  lobulat^d.  When 
the  skin  is  made  tense  over  the  tumor,  a  peculiar  dimpling  is  generally  noticed, 
due  to  the  adhesions  of  the  fibrous  septa  of  the  tumor,  which  draw  down  the  skin 
at  certain  points. 

Lipomata  are  usually  unattended  by  subjective  symptoms,  but  where  nerves 
are  pressed  upon  neuralgic  pain  may  be  caused.  The  lesions  are  slow-growing, 
and  frequently,  having  attained  a  moderate  size,  remain  stationary.  Anatomically, 
lipomata  consist  of  masses  of  ordinary  fat-tissue  separated  by  fibrous  septa  con- 
taining bl<K)d- vessels.  Lipomata  of  the  skin  are  perfectly  benign,  and  interfere 
with  healtk  only  when  tneir  size  becomes  so  great  as  to  inconvenience  their 
bearers. 

The  only  treatment  of  lipomata  which  merits  attention  is  excision, 
and  this  should  be  undertaken  only  when  the  size  or  situation  renders 
it  necessary. 

Pibroma. — Fibroma  of  the  skin  manifests  itself  by  the  presence  of 
variously  sized  tumors  made  up  of  fibrous  tissue.  Clinically,  at  least 
two  varieties  of  fibromata  can  he  recognized.  In  the  first  a  nnutll,  firm, 
round  tumor  is  present  covered  by  normal  skin.  As  a  rule,  these  little 
growths  are  single,  and  are  most  coninionly  found  on  the  face,  trunk,  or 
extremities. 
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In  the  ,socond  i'orm,  known  a^  mfdluseum  Jibromnn^  the  growths  are 
miikiijli',  hiiiKhvils  Imn^^  jsunietiuies  present  upon  the  biMly,  The  tumor* 
vary  in  size  from  a  |M>a  tu  masses  wei|iliing  many  pimnds.  The  growths 
iln  n»»t  feel  hriu  U*  thi'  touelj,  but  hix,  ami  <'aii  Ih'  n>tled  between  the 
lingers.  The  skiu  in  the  smaller  tumors  is  nnrmiil  in  e(>ior,  but  iim>a 
the  larger  ones  telanglecta»eri  are  often  seen,  as  well  us  more  or  l<^sSj 
I  ly  pe  rpi  gnie  nta  t  i  on .  I 

The  simiilkr  noduleJi  urt^  iisnially  lieinLnpherieiil,  proJL*clnig  from  the  «kia,  but 
iiH  they  increase  ia  h'vie  they  tend  to  become  peduaculiited.  Upuii  nouie  of  the 
tuEiors  QUG  can  see  very  liirge  €€)med(*neii.  Amon^  the  other  lesioiiH  will  generally 
be  found  httle  empty  t^iii!s  of  skin  from  wliich  the  contents  have  been  absorbed, 
BometimcH  |?reat  tbldn  of  ?*kin  are  tVinned^  which  hang  duwn  hke  a  cape-,  Thb 
may  occur  without  the  ordinary  turn  or- formation.  Thi:^  conduion  m  termed  der- 
matolysisei*  Tliis  form  of  hhroma  aftects  most  coniiiionly  the  trunk,  then  the  back 
of  thf  head,  the  face,  and  the  limbs. 

In  tlie  ease  of  single  tumors  exeision  may  be  practised  where  ther^^f 
18  sntfieient  reason,  sneh,  for  instance,  a,s  piin  from  pretisui-e  on  a  nerve!^* 
With  the  multiple  tumors  it  may  become  necessary  to  remove  the  hirger 
growths  nr  the  jienduhnis  uuusses  of  skin.  In  stieh  eases  the  ht*m(»rrhage 
is  often  alarming  eui  acconut  of  the  large  vessels,  and  the  surgLHUi  must 
he  ]>re|mivd  to  meet  tliis  emergcney. 

Neuroma,^ Under  the  name  neuroma  authors  have  fi*om  tiiiie  in 
time  described  tumors  of  the  skin  or  subentaneous  tissue  which  were 
aeeom[Kinie<l  by  more  or  less  [jtiin,  often  neurtdgie  iti  ehameter.  On 
microscopieiil  exiiuiinatieui  sneh  tumors  liave  usually  been  tbund  to  U^ 
ma*Ie  up  of  fibrous  tissue  with  some  nerve-fibres. 

It  is  a  mooted  question  whether  tliere  is  an  aetual  increiLse  of  nerve*tiasue  in 
tlit*He  j^rowth^:  many  believe  that  tlie  tumor  ban  only  aeciden tally,  a**  it  were, 
involved  the  nerve.  The  author  has  reported  a  ease  which  would  certainly  in  a 
tdinical  way  liave  been  ealied  a  eai*e  of  neuroma  cutis,  l>iit  a  microseopical  examina- 
tioD  revealed  that  the  little  tumors  were  made  up  of  small  muscle- fibres*,  and  oa  , 
iierve-elementa  could  be  demon.^trated/ 

The  only  treatmi:nt  for  all  thes*^*  entanetuis  and  sulwntaneous 
noilnles,  whatever  their  nature,  is  excision.  Wlien  there  are  large 
nundiers  of  tumors  present,  it  often  t^utfiees  to  remove  those  which  an^ 
most  jMiinfuL 

Epithelioma, — ^Tliree  forms  of  epithelii>ma  art^  usually  described, 
and,  tlioiigh  this  division  is  purely  artificiab  it  is  retained  for  conveni- 
ence of  di'seription  : 

(1)  The  snp*rfiriai  or  fhWufd  ft^nn  of  ejuthelioma  often  eonimenees  a^ 
a  small  jK'arly  or  waxy-lot Jviug  papide,  u|K>n  the  a|>ex  id*  which  usimlly 
a  few  thin  seniles  collect.  On  removing  the  sades  after  the  lesion  has 
existe<l  for  a  time  then^  are  exposed  red  grnnolations.  The  }ki pules 
may  remain  for  years  withnut  any  further  idiangc,  but  moi-e  eomun*nly 
they  beeoiue  very  gradually  iufdtrated  at  the  base,  while  the  top  assumes 
more  an<l  more  tiu^  idiaraeter  cd'  an  indolent  ideer.  The  amount  id' 
tissue  destroyed  l>y  the  ulcer  is  variable.  Sometimes,  after  a  course  of 
years,  the  epithelioma  has  only  eaten  away  a  small  are«,  involving  no 
more  than  the  tups  of  the  ]>apilhe  of  the  skin,  while  in  oilier  ease.** 
great  disfigurement  and  ileath  may  result  from   the  amount  of   tissue 


lost. 


^  Am*  Journ,  Mrff.  Sfience^  April,  1886. 
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lu  this  variety  of  epithelioinii  it  is  nire  to  find  the  lymphutit:  ganglia  lu vol v eel , 
except  in  the  very  liitesi  stJigeB  c»f  the  cii><eii-se.  It  is  alHi»  n  very  rare  occurrence  to 
lind  other  organs  atlected  by  uietit<tiisi?». 

(2)  Papiihirtf  epithdhmu  is  tht'  iiumc  ^ivoii  lt»  a  ionii  of  i*pitludi<niiu 
iti  which  tVoni  the  firi^t  tliero  is  a  niurkiMl  tentlcut^y  to  the  tonnution  tA' 
liypertnn>liied  piijnllie.  This  ty|X'  uf  opithelionia  is  mo.^t  \mniv  to  aftW't 
the  btniler  when*  latieoiis  oicinhrniie  ami  skin  J^iHt  *he  luuetHis  rnum- 
Imiiih  s,  the  «_*xtinnities,  niid  the  serutum.  Not  iiurtirntaoaly  the  alfee- 
tiun  :^ta^t^  where  a  wart  or  other  benign  |«ij)ilhana  hai^  exisfetl  for  n 
long  tirne^ 

iTriidually  the  biisv  of  the  simple  growth  becomes  indiirnlcd,  while  the  puijllhiry 
iontiation  becorae?*  more  marked  till  the  [>apilliiry  epithelioma  in  d  eve  loped.  Wlieti 
fully  formed  the  tumor  coiLsititj^  of  a  hard,  iiitiltrated  buK'  whieli  ii*  covered  with 
hirge  florid  grarmlatioujii.  Tfie  tumor  often  has  the  ahiipe  of  a  cauliflower  or  cockV 
coiiiK  For  a  loup  time  the  growth  of  thu  epithelioma  may  extend  jieripherally* 
but  in  the  coun^e  of  time  ulceration  sets  in,  and^  the  hard,  fibrous  base  giving  way, 
the  ulcer  extendi  deeply,  even  attacking  underlying  bniie>.  The  ulcer  when  fully 
formed  is  characteristic,  with  hard,  elevated,  everted,  purplish  horderti,  the  rt^xjr 
being  covered  with  eaHily- bleeding  granulationn.  The  lymphatic  ganglia  in  the 
neighborhood  are  often  iuvolTed,  especially  in  the  later  stages,  ami  ntetastasiH 
to  distant  parhs  may  occur.  The  average  duration  af  thi^i  form  of  epithelioma  h 
said  to  be  four  year». 

(3)  Dcrp^seafef!  fjtithrffomif  may  develop  as  a  reciirrenot*  after  the 
removal  of  one  of  the  otlicr  forms,  or  it  may  hv  a  [>nmary  growth.  It 
ij?  the  latter  w^hieli  is  hei-e  deserilietl.     The 

twmor    tMjeurs    most    often   in    the    iii'ietMis  '""-  '**' 

membrane,  and  jKirtitailarly  tlie  tmi^ne.    It 

iK'cnrH:  also  upon  the  skin.     This  form  of 

epithelioma   eommences    as    a    small,   hard 

nodule  deep  in    the   snhm neons  or  suben- 

taneoos  tissue.     Tlie  growth  enlarges^  ainl 

the  tissues  covering  it  may  fur  some  time 

remain    normal,   btit   eventually  a<lhesions 

f»eeur,  s(t  that  the  skin  or  nineuns  iiuiubnino 

18  no  h uiger  moval de.    Tin*  skin  e« ^veriug  the 

growth  is  often  Horid  and  shows  dilated  ves-  KpHhriiMJUH 

seU.     After  a  variable  time  an  uleer  tbrnis, 

or  the  necrosis  may  cRnnir  nu>re  rapidly  and  a  eonsideral>le  portion  «d'  tin- 

griwth  may  eome  away  as  a  slonglu    A  deep,  irregular  uh^enitiug  (^avity 

is  Itd't  with   luinl   edges.     Tln^  prcjgress  (d'  this   form   of  epitlielioma  is 

more  nipid  than  those  aliTudy  doserfljed,  an<l  sometimes  in  the  eoiirse  of 

a  few  months  death  may  (Wfur  from  dissemination  or  from  mafasmns. 

Mention  most  be  matk^  of  a  form  of  epithelit»ma  vvhieh  gm/s  by  the 
name  of  rodent  ulcer.  It  is  tit^w  agrtM?(l  by  most  dernuitfdogists  that 
the  signifieane(^  of  tliis  nnme  is  purely  elinieal,  then^  l)eing  no  patlio- 
h»git*itl  grounds  for  j^e|janiting  rodent  uloer  fV«>m  other  epitludinmata. 
This  form  of  the  malady  is  sjtid  to  commeuee  nsuidly  as  a  small  brown- 
ish, nitlier  sof*t  nodule,  generally  found  ut»on  tlie  iipjier  two-thirds  of 
the  facei?  of  elderly  persons.  After  this  has  a-maiued  quieseent  for  a 
long  time  uleenition  tKH'tn*s.  Though  ideenition  progresses  siowly,  its 
nivages  may  in  the  end  lie  extrc^mo,  as  the  disease  remains  jmndy  local, 
and  thus  do€i«  not  readily  terminate  the  life  of  the  ptitient-      Ai\vr  the 
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affection  has  fully  developed  it  presents  the  apj^earance  of  a  rniteriform 
iileer  with  sli^Hitly  everted  ed^e?^,  the  great  <iisfinetioii  of  rtiideut  nicer 
beiii^  that  the  ainoimt  tA'  induratioti  is  irisigiiitit?uiit  as  comparfsd  to  liie 
extent  of  !deemti«>n. 

Etioukiy  and  Pathoi/kjy. — Epitht^liuTiiata,  like  other  form**  of 
eaneer,  are  most  ajtt  to  iittaek  those  whf)  liavc*  advaneed  !>eyorid  the 
finddle  of  liff\  tlioii^h  it  is  prul^able  that  eaneenms  ]Li^>*<»vvthr;  an*  muw 
eiinniKni  in  young  penple  tlmu  was  foruierly  taught.  The  mtt/r  s^x  L* 
nuieli  more  fi\Mpiently  affeettHi  by  epithelioiua  tlian  the  fnmtU,  Thr 
faetor  whieh  seems  to  l>e  most  pt^tent  is  fonf/-vo)itinnt'd  htltatton  «if  tltf 
ejiitlielinm  in  a  eertain  region,  as  n|>on  the  lip  by  the  |»1|k*8  of  8moker>. 
Thus  also  is  explaiiie<l  the  ^'aiieer  i>f  the  serotum  of  ehiinnev-sweei^s  and 
tlie  epitiielioiuatu  of  tar-  and  paralfin- workers*  An  epithelioma  not 
unecMiuu*jiily  starts  from  a  jMrnit  whieli  has  l>een  the  site  of  »cMne  tormrT 
puthoiogieal  priK*ess,  as  a  wart  iw  a  birth-mark  or  a  scar,  Epitheli- 
omatou8  lesions  frequently  develop  in  the  Avake  of  the  disease  known  k* 
xeroilvrmii  phjmenUmHm,  C*>ttrell  believes  t!iat  syphilitic  affeetions  uf  tlw* 
tongue  lorni  an  es|>eeially  fretpient  starting-point  for  epithelioma ta. 

There  is  much  reason  to  thiok  that  tbe  true  etiology  of  epitheltoinA  is  to  bt 
sought  in  dome  infeetive  paraHite,  iiad  the  number  of  thofte  who  adhere  to  this 
view  id  constantly  iiuTeasini^.  Tht!  jmrasitt*  of  eaneer  18  rejrartled  by  luoiit  of  \!kam 
who  helieve  la  \U  exinteace  at*  belonging  to  tbe  eliu<r*  of  prfitozoH. 

K|>ithelioniata  consint  niieroseopieully  of  nni?^es  of  epithelial  cell*  surrriuinM 
and  Heparsited  by  bands  of  connective  tisi^ue.  Jn  nonie  casei*  the  epidcrini*  i*  dis- 
posed in  im*puhir  bands  and  nijiA>^eH  or  lobules.  The  cells  in  the  ceritrt?  of  such 
masAei*  often  beeonte  coriieou!*,  and  by  pretwure  asnuaie  a  peculiar  laaiiaaited  ap- 
pearanec^  to  which  the  tenn  caneer-ni*j<t  ha.s  been  applied.  In  other  c^iMeif  tht 
epithelium  doe^*  not  undergo  the  eorneousi  change,  ami  then  preaents  an  mppefL^ 
ance  more  or  k^s  resembling  gland -itructure,  eoujiisting  of  epithelial  proccMo 
surrounded  by  connective  tissue,  the  epithelium  often  showing  more  ur  \em  of  m 
attempt  at  a  regular  arrangement  around  the  periphery  of  the  process*^.  Tliii 
hi.'*t  form  of  epithelioaia  \n  ^luppot^ed  by  some  to  spring  from  the  glands  of  \i\t 
akin,  but  such  an  origin  is  probably  rare.  There  has  been  much  di.^^put**  among 
pathologi.Mt.H  ws  t<j  the  trae  f>ath(d4igy  of  rodent  ulcer,  tt  i?i  now  almoftt  anir<*mllr 
acknowledged  tu  be  an  epithelioma,  «»jtinion  varying  a.-*  to  whether  it  is  an  ordtnarf 
epithelioma  or  an  epitheliomii  ^[jringing  from  a  sweat-gland  or  other  Rtnielurc^ 

Diagnosis. — Asa  rnle,  the  diagnosis  of  epithelioma  \^  ea**\%  The 
age  at  wliitdi  it  tleveh^ps,  the  ehronie  uhx-r  with  iuduratefl  c^(ige8^  and 
late  in  the  disease  seeondary  aih^itopathy,  all  help  to  estahlish  the  true 
nature  of  x\\v  aifiM-tion.  The  inalailies  with  whieh  epitheiiurau  is  mo^t 
apt  t«j  be  eontVainded  are  HifphUU^  lupuH^  and  rlunoticferoma, 

A  chancre  might  rei*eiable  an  epithelioma,  especiaHy  when  it  i.i  found  on  lh#» 
lower  lip  of  an  elderly  man;  but  wHh  the  chancre  there*  is  a  history  dating  ^     "^  ^ 
moHt  for  only  a  few  weekis,  while  that  of  an  epithelioma  covers  months;  in  <  * 
lymphatic  ganglia  are  involved  early  in  the  course  of  the  Hore,  bat  in  epit 
only  at  a  late  date;  in  eliHUere  the  intluration  is  apt  to  be  much  larger  in  eomy 
i:*oa  to  the  ulcer  than  in  epithelioma;  and  finally,  if  doubt  still  rernainn,  it 
be  settled  in  a  siiiorl  time  by  the  occurrence  with  a  chancre  of  a  n>««Hiia. 

A  gumma  of  the  tongue  misfht  cloj^tdy  resemble  u  deep-seated  epitbeliuma  of 
that  organ,  but  the  courj^e  of  thf  garnma  in  more  rai>idT  tnere  are  other  «tga!»  of 
MV  phi  lis,  and  the  lymphatic  ganglia  are  not  involved^  ^%  they  are  nt  a  very  ^arlr 
date  with  thi^  form  (»t  epithelioma.  When  the  gamma  ha»  broken  down,  thr  ," 
left  irt  more  nnderniined  at  the  edges  tluui  tlte  cpitheliomatouw  ulcer:  it  hi 
much,  if  any,  infiltration  at  the  base  and  edges,  and  do**?<  not  show  the  llingou^ 
growtlis  which  are  usually  a  con^^picuous  feature  of  epithelioma. 

It  iri  hardly  likely  that  the  ordinary  form  of  lupus  vulgaris  could  be  miatJikflQ 
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for  epithelioma.  There  is,  however,  one  form  of  cutaneous  tuberculosis  (t,  verru- 
cosa) which  somewhat  resembles  the  papillary  epithelioma,  but  the  situation  of  the 
lesion,  the  history,  the  absence  of  induration  and  of  tendency  to  ulceration  in 
tuberculosis  verrucosa,  and,  finally,  a  microscopical  examination,  ought  to  decide 
the  question.     (  Vide  Chapter  XXVI.) 

The  differential  diagnosis  of  epithelioma  and  rhinoscleroma  will  be  considered 
under  the  latter  disease. 

Prognosis. — Epithelioma  is  always  to  be  regarded  as  of  grave  prog- 
nosis on  account  of  the  liability  to  recurrence  after  attempted  removal, 
yet  the  outlook  may  be  relatively  good  or  bad.  The  prognosis  is  made 
worse  by  such  circumstances  as  the  situation  of  the  growth  on  mucous 
membranes,  by  the  early  rapid  growth  of  the  tumor,  by  early  lymphatic 
involvement;  it  is  also  rendered  better  if  the  growth  is  situated  upon 
the  skin  where  any  operation  for  its  destruction  may  be  freely  carried 
out,  by  the  superficial  character  of  the  epithelioma  and  its  slow  growth, 
and  by  the  absence  of  lymphatic  involvement. 

Treatment. — It  may  be  said  that  it  is  exceedingly  questionable  if 
any  treatment  for  epithelioma  beyond  the  local  treatment  is  of  avail. 
Lassar  has  recently  spoken  of  apparent  curt  effected  by  the  internal 
administration  of  arsenic,  together  with  the  hypodermic  injection  of  the 
drug  into  the  tumor.  Coley,  and  more  recently  Emmerich  and  SchoU^* 
have  made  use  of  injections  of  the  toxins  of  the  streptococcus  of  erysip- 
elas in  some  inoperable  cases  of  cancer  with  apparent  cure,  but  as  yet  the 
method  is  in  a  strictly  experimental  stage. 

The  local  treatment  of  epithelioma  consists  of  eradication^  complete 
and  thorough.  If  the  growth  is  so  situated  that  an  abundance  of  tissue 
can  be  spared,  the  knife  is  the  most  convenient  mode  of  removal.  The 
incision  must  be  made,  both  in  depth  and  circumference,  wide  of  the 
apparently  diseased  area,  so  as  not  to  leave  any  cancer-cells  from  which 
the  malady  can  be  reproduced.  Caustics,  when  properly  applied,  form 
one  of  our  most  efficient  modes  of  destruction  of  epitheliomatous 
growths.  To  be  effective  their  application  must  be  thorough,  for  used 
with  a  timid  hand  they  are  worse  than  useless,  serving  only  to  goad  the 
cancer  to  more  rapid  growth. 

A  great  many  caustics  have  been  used  for  the  purpose  of  destroying  epitheli- 
omata.  The  most  important  are  arsenic,  zinc  chloride,  pyrogallic  acid,  and  caustic 
potash.  The  first  is  the  most  generally  useful,  especially  as  it  exerts  a  selective 
action,  destroying  the  cancer-cells  more  readily  than  the  healthv  tissue.  Its  use 
has  certain  limitations.  For  instance,  it  cannot  well  be  usea  on  the  mucous 
membrane  of  the  mouth,  for  fear  of  poisoning,  nor  about  the  eyelids,  on  account 
of  the  impossibility  of  exactly  controlling  the  amount  of  destruction  caused  by 
the  remedy.  It  should  always  be  made  a  rule  for  the  physician  himself  to  apply 
arsenic,  and  the  patient  should  be  seen  at  frec[uent  intervals  during  the  use  of  the 
drug.  In  the  treatment  of  epithelioma  arsenic  is  used  most  frequently  in  the  form 
of  a  paste.  There  are  a  number  of  such  pastes  in  use,  but  the  one  preferred  by 
the  author  is  that  introduced  by  Bougard.  The  formula  for  it  is — Wheat  flour, 
starch,  ad.  30  grammes;  arsenic,  0.5;  hydrarg.  sulph.  rub.,  2.5;  ammonii  muri- 
atis,  2.5 ;  zinci  chloridi,  30 ;  hot  water,  45.  The  first  six  ingredients  are  finely 
powdered,  and  then  the  zinc  chloride,  dissolved  in  the  water,  is  added  while  the 
powder  is  stirred. 

In  practice  a  portion  of  the  paste  is  spread  on  a  cotton  cloth  large  enough  to 
extend  slightly  beyond  the  cancerous  sore.  This  is  applied  and  allowed  to  remain 
on  twenty-four  hours.  It  is  a  good  plan  to  see  the  patient  within  twelve  hours,  as 
the  action  of  the  paste  is  more  rapid  in  some  cases  than  in  others.    There  is  a 

1  Dent,  vied.  Woch.,  April  25,  1895. 
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notable  difference  in  the  sensations  of  patients  during  the  use  of  this  paste,  mn 
complaining  of  excessive  pain,  others  speaking  of  it  as  trifling*    The  result  of  th 
application  h  the  furnmtion  of  a  »hngh  involving  the  epithelioma  and  quite  i 
severe  inflammatory  reaction  in  the  Hurroundiiig  iis.suei^.     This  intianunatiou  ha 
the  advantage  that  it  i^  very  likely  to  act  in  aa  unfavorable  way  upon  any  out* 
lying  cancer-cells  which  liave  escaped  actual  destruction.     Under  poultice?^  s^clij 
1^  the  ungitentum  vasclini  plumbicuiu  spread  on  cloth  the  sloagli  soon  separale«J 
leaving  a  healthy  granuhitiiig  cavity  which  usually  rapidly  cicatrizes.     Should  anyj 
of  the  epithelitimatou8  tissue  have  escaped  the  first  application,  others  should 
made  as  soon  »?!  the  fact  i^  ascertained.     The  zinc  chloride  alone  may  be  used  ifl 
a  similar  way  as  a  paste. 

Pyrogallol  is  a  remedy  which  is  appropriate  for  small  growths.     It  is  adrisabti 
first  to  scrape  away  the  epithelioma  with  the  curette,  ana  then  apply  for  several  * 
days  a  25  per  cent  ointineiit  of  pyrogallic  acid,  putting  on  fresh  ointment  each  day. 

Camlk  potash  is  used  in  the  stick  form.  This  is  bored  into  the  tisjiues  till  the 
reciuisite  destruction  is  accomplished,  and  theu  the  further  action  of  the  caustic  \a 
stopped  by  applying  a  weak  acid. 

The  gnhano'cnutery  may  be  very  well  used  in  the  destruction  of  epitheliomata, 
especially  when  small  ones  are  to  he  dealt  with. 

Darier*  has  recorded  cures  from  the  following  method:  The  tissue  is  first 
cleared  of  all  crusts.  Then  a  sohition  of  one  part  of  mrtkyl  hint  to  ten  partA  of  a 
mixture  of  equal  parts  of  alcohol  and  glycerin  is  applied.  The  cancer-cells  are 
stained  blue,  and  to  these  masi^cs  a  5  per  cent,  chromic- acid  solution  is  then  applied* 
This  process  in  repeated  at  frequent  intervals. 

The  list  of  the  various  procedures  which  have  been  recommended  in  the  treat- 
ment of  epithelioma  might  be  almost  indefinitely  prolonged.  The  sum  of  the 
whole  matter  is,  that  to-day  the  proper  treatment  is  destruction.  The  meari^ 
Tve  adont  tor  this  purpose  will  depend  on  the  sisse  and  situation  of  the  growth  and 
the  willingness  of  the  patient  to  consent  to  the  advice  of  his  surgeon, 

Paget 's  Disease  {vide  Chapter  XXVI.,  Group  VII. ;  al^o  Cliapter 
XIV.,  \iA,  XL). — Pagefn  iJmea^e  most  fit'cjiieDtly  nttacks  the  breaM^  of 
women  ill  the  middle  piunixl  of  tJfc,  hot  it  may  affect  other  part<  of  tlie 
btxly,  and  the  male  j*ex  as  well.  Crocker  has  seen  it  upon  the  scrotum,  and 
a  ca.se  hat<  been  reportetl  in  which  tlie  affection  attacdvetl  the  nmi\  The 
malady  usually  iK^gins  upon  the  nipple  of  one  breast,  and  looks  at  iir?it  like 
an  ordinary  eczema.  There  is  more  or  less  erustin|r,  and  when  this  is 
reinoved  a  raw,  ivd  )2;ninular-louking  skin  is  exjKised  fntm  which  exudes 
a  glairy  &eeRUi(m.  The  area  involved  slowly  extends,  the  bonier  remainiiig^^^ 
sharply  defined  atid  often  a  little  niised.  The  has<^  of  the  inflamed  skin^^^ 
usually  piT'sents  a  thin  intiltnitifui,  and  scattered  over  ttie  surface  a  few 
small  islets  of  a  j>early-lookinu  epidermis  can  often  be  seen.  It  is  com- 
nion  to  find  the  nipple  gfradually  rctnietin^.  The  malady  may  not 
extend  niucli  l>ey<jud  the  nipple  or  it  may  attack  the  skin  of  the  whcde 
breast.  In  a  case  rtveutly  ^Qi^u  the  skin  of  a  lai^e  jnution  id'  the 
anterior  as{>ect  of  tlie  tluu-ax   had  lieeome  affected. 

There  are  itching  and  hurnintr  from  the  beginning.  At  the  end  of  a 
few  months,  or  in  sonic  c^ses  only  after  nmny  years,  the  disease*  enters 
upon  its  last  stage,  that  of  eaueerous  degeneration.  This  manifei^t^ 
itself  either  by  the  apixniitince  of  epitheliomata  on  the  affected  area  or 
by  the  foriuation  of  aji  ordinary  seirrhus  \yf  the  bi^east. 

Microscopical  exaininatitui  of  the  atfi  eted  skin  shows  that  the  super- 
heial  layers  of  the  epidenuis  are  tbiune<l  or  wanting,  whih?  there  in  fi 
decided  down-growth  from  the  deeper  layers,  and  in  some  places  alveolL^ 
of  epithelial  cells  ran  be  found.     Thin  states  that  the  first  cancerous^ 
changes  occur  in  tlie  lactiferous  ducts.     Darier  has  recikitly  descri 

*  Broc^j  Journ,  Ctii,  and  Qen,'Ui'iiu  Dw.,  Oct,,  1894- 
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certain  bodies  which  may  be  seen  in  the  epidermis  in  Paget's  disease. 
These  bodies  are  two  or  three  times  the  size  of  the  surrounding  epidermic 
cells,  and  consist  of  a  double-contoured  cell-wall,  >vithin  which  is  a  mass 
of  protoplasm  containing  several  nuclei.  Darier  supposes  that  these 
boclies  are  psorosperms,  and  that  the  irritation  of  their  presence  causes 
the  changes  noteu.  The  bodies  may  be  found  in  scrapings  which  have 
been  soaked  in  liquor  potasses. 

The  importance  of  an  early  diagnosis  cannot  be  over-estimated. 
The  affection  which  Paget's  disease  most  resembles  is  eczenia  of  the  nip- 
pies.  Paget's  disease  usually  develops  after  the  menopause,  eczema 
during  lactation.  The  surface  exposed  on  removing  the  crusts  in  Paget's 
disease  is  of  a  brighter  red  and  more  granular  than  that  of  eczema,  while 
the  border  is  more  sharply  defined.  In  eczema  there  is  not  the  infiltra- 
tion noted  in  Paget's  disease,  and  scrapings  do  not  show  the  peculiar 
bodies  described  above. 

Treatment. — When  seen  in  its  early  stafi:es  or  before  the  diagnosis 
can  be  established  soothing  applications  should  be  made  just  as  though 
one  were  treating  an  eczema.  When  we  are  quite  sure  of  the  nature  of 
the  malady,  energetic  treatment  should  be  resorted  to.  We  may  scrape 
away  the  diseased  tissue  with  the  curette  and  then  apply  a  strong  (30 
per  cent.)  solution  of  zinc  chloride  for  several  hours,  aftem^ard  dressing 
antiseptically.  A  zinc-chloride  paste  may  be  used  instead  of  the  solu- 
tion, or  an  ointment  containing  30  per  cent,  pyrogallol  may  be  applied 
for  two  or  three  days  until  a  suflBcient  destruction  has  been  accomplished. 
When  malignant  growths  have  formed  excision  of  the  whole  breast  must 
be  performed. 

Carcinoma  Cutis. — Besides  epithelioma,  there  are  two  varieties  of 
carcinoma  of  the  skin — the  lenticular  and  the  tuberose  forms.  Some 
authors  recognize  a  pigmented  form  also,  but  it  is  to-day  generally 
thought  that  most  oi  these  cases  are  really  sarcomata. 

Lenticular  Carcinonia. — Lenticular  carcinoma  nearly  always  develops 
secondarily  to  a  primary  carcinoma ;  for  instance,  of  the  breast.  The 
first  evidence  of  the  affei'tion  is  the  appearance  of  a  number  of  white  or 
pale-pink  papules  of  a  firm  consistency,  from  a  shot  to  a  j)ca  in  size. 
The  skin  upon  which  these  papules  are  situated  may  retain  its  normal 
color  or  may  be  of  a  violaceous  hue  and  present  dilated  capillar}^  vessels. 
The  papules  gradually  increase  in  number,  and  coalesce  to  form  larger 
n(Klules  and  plaques.  In  some  cases  large  areas  of  skin  become  thick- 
ened and  hard,  constituting  the  cancer  en  cuirasse.  The  lynij)liatics  may 
be  so  obstructed  by  the  growths  that  the  limbs  become  much  swollen. 
The  jmtient  falls  into  a  state  of  profound  cachexia,  and  usually  dies  in 
a  comparatively  short  time.  If  life  is  sufficiently  prolonged,  some  of 
the  nodules  may  ulcerate  and  fungous  gnmulations  may  form.  In  a  case 
of  the  author^s  the  microscope  showed  that  the  niKlnles  were  made  up 
of  masses  and  bands  of  epithelial  cells  lying  apparently  in  the  lymj)hatic 
st)aces  of  the  skin. 

CarcinoTna  Tuberosum. — This  form  of  cutaneous  cancer  is  rarer  than 
that  just  considered.  It  occurs  upon  any  part  of  the  Ixxly  in  the  form 
of  hard,  nodular  masses  from  a  marble  to  a  small  apple  in  size,  and  of  a 
brownish  or  purplish  color.  There  are  usually  many  such  nodules  on 
the  body.     In  a  case  of  the  author^s  there  were  fully  a  dozen  nodules 
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ettuated  upon  a  dense  mnss  Ipi^  in  the  ^nljeutaneou^  tii«stic  uf  ihe  1 
and  conveying  in  the  finger  the  j^en.sation  that  a  flat  ma^  of  wchmI  wm^ 
being  felt  through  the  skin.  The  tendency  of  the  tumor  is  to  break 
do^ii  into  fungating  uleers  which  rapidly  exliaust  the  strength  of  the 
patient. 

All  TBEATXEXT,  thus  far,  has  proved  futile  in  cardnonia  eutiSf  and 
the  only  ray  of  hope  far  such  jKitients  lies  in  the  suggestion  noted  under 
Epithelioma,  that  some  ca?ie>  of  malignant  cutaneous  growths  ^ieeni  to 
have  been  cured  by  the  toxines  derived  from  the  en'sipelas  germ. 

Barcoma  Cutis.— Sarcoma  of  the  skin  presents  my  many  clinic^ 
varieties  that  it  w  extremely  difficult  to  give  a  general  description  of  the 
affection.  Cutaneous  sarcoma  may  be  primary  or  secondarv  ;  one  tumor 
may  be  pre??ent  or  many  ;  the  growth  may  be  [Mgmented  or  non-pig- 
mented. 

Mekifiotic  Sari^ymn. — This  i.s  the  most  frequent  form  of  saitx»ma,  anfl 
usually  has  its  origin  in  a  pigmented  mole.     From  the  mole  a  spongj , 
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numbers  of  small,  firm,  pigmented  masses  appear.  These  small  tumors 
coalesce  into  large  masses,  ulceration  occurs,  the  lymphatics  become 
involved,  and,  after  having  become  more  or  less  generalized  over  the 
skin,  the  sarcoma  attacks  internal  organs.  The  course  of  this  form  of 
sarcoma  is  usually  rapid.  Hutchinson  has  described  a  special  form  of 
melanotic  sarcoma  under  the  name  melanotic  whitlow  which  commences 
as  a  chronic  onychitis  with  a  faint  pigmentation ;  gradually  a  slightly 
pigmented,  fungating  tumor  develops,  and  then  the  sarcoma  becomes 
generalized.  Histologically,  these  tumors  are  very  vascular  round  or 
spindle-cell  sarcomata,  with  giant  cells  in  some  parts  of  the  growth. 
There  is  also  always  more  or  less  pigment  to  be  seen  both  in  and  between 
the  cells. 

Idiopathic  Multiple  Pigmented  Sarcoma. — This  form  of  the  disease 
was  first  described  by  Kaposi :  it  is  very  rare.  It  generally  occurs  in 
middle-aged  males,  and  first  manifests  itself  as  reddish-brown  or  phun- 
colored,  pea-sized  tumors,  which  are  tender  on  pressure  and  are  accom- 
panied by  spontaneous  pain.  The  growths  occur  on  the  flexor  or  extensor 
aspects  of  the  hands  or  feet.  The  tumors  increase  in  number  and  run 
together  to  form  plaques.  In  addition  to  this,  the  hands,  feet,  and 
eventually  the  limbs,  fall  into  an  elephantiasic  condition  on  account  of 
a  diffuse,  board-like  infiltration  in  the  skin. 

The  tumors  rarely  ulcerate,  but  thev  often  undergo  involution,  leaving  pig- 
mented scars.  In  the  course  of  two  or  three  years  the  tumors  have  usually  oegun 
to  develop  upon  the  face  and  trunk.  After  this  the  downward  course  is  more 
rapid.  The  tumors  may  form  upon  the  mucous  membranes.  Sooner  or  later 
dysenteric  symptoms,  haemoptysis,  fever,  and  marasmus  terminate  the  scene.  After 
death  the  internal  organs,  and  especially  the  large  bowel,  are  found  to  contain 
nodules  similar  to  those  in  the  skin.  Histologically,  this  form  of  growth  looks 
like  a  small-cell  sarcoma  into  which  many  hemorrhages  have  occurred.  The  pig- 
mentation is  due  to  the  hemorrhage,  and  really  it  would  be  more  correct  to  class 
this  affection  among  non-pigmented  sarcomata.  Multiple  pigmented  sarcoma  may 
in  its  early  stages  very  much  resemble  a  large  papular  syphilide,  except  for  its 
more  limited  distribution.  In  the  later  stages  some  cases  bear  a  resemolance  to 
the  affection  known  as  mycosis  fungoides. 

Non-pigmented  Sarcoma. — Non-pigmented  sarcoma  may  be  multiple 
or  single,  primary  or  secondary  to  a  malignant  growth  of  some  internal 
orgiin.  The  tumors  may  be  seated  in  the  subcutaneous  tissue  or  in  the 
skin  itself.  The  skin  is  sometimes  normal  in  color,  but  more  often  of  a 
bluish  hue.  Several  tumors  may  run  together  to  form  large  plaques, 
followed  by  ulceration.  The  disseminated  form  of  non-pigmented  sar- 
coma seems  to  be  far  less  malignant  than  the  pigmented  form. 

Localized  non-pigmented  sarcomata  of  the  skin  may  follow  a  blow  or 
develop  from  a  nsevus  or  other  skin-lesion.  The  growth  rarely  attains 
a  size  larger  than  an  orange.  The  skin  over  the  tumor  may  be  normal 
in  color  or  of  a  darker  hue.  After  a  variable  time  ulceration  occurs, 
and  secondary  tumors  form  in  the  skin,  viscera,  or  lymphatics.  It 
should  be  mentioned  that  in  both  leuhrmia  and  pHcudo-leukwinia  tumors 
and  plaques  of  infiltration,  sarcomatous  in  their  histology,  may  develop 
in  the  skin  and  other  organs. 

The  TREATMENT  of  pigmented  sjireoniata  after  dissemination  has 
occurred  is  futile.  If  the  primary  growth  is  removed  thoroughly  at  an 
early  date,  there  may  be  some  chance  of  cure.     No  treatment  has  sue- 
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ceeded,  in  the  great  iiKijority  f>f  aisos^  in  curing  idiopathic  multiple  _ 
mentod  siircamii,  but  tlie  atithur  has  8een  a  case  recover  spontaneousf 
and  Knliucr  claims  to  liave  bnnii^ht  about  a  cure  by  the  use  of  arsenic 
Ar?^etiic  administered  hypudernutniUy  iu  gmdimlly  increasing  doses 
cured  a  nuud>er  fit*  eases  of  multiple  non-pigmented  sarcoma, 
local  sarcomata  shotdd  be  rcnMived  as  soon  as  the  diagnosis  is  mad 
Kefereuce  lias  already  been  nuide  to  the  em  ploy  men  t  of  erysipelas  toxine^ 
iu  carciuonia.  It  has  been  used  appareotly  with  some  benefit  in  inupcrd- 
ble  cases  of  sarcoma. 

TubercnlosiB  of  the  Skin* — To-day  no  one  doubts  that  the  tubercle 
bacillus  is  capable  of  carjsing  grave  troubles  in  the  skin.  It  is  still  a 
qucstiun  as  to  where  the  limit  of  the  various  clinical  forms  which  an_"  ia 
reality  tuberculous  should  be  dra%vn.  Already  it  is  shown  that  m*tst 
cases  of  what  was  calleti  pajitlloma  arc  iu  reality  tubercular  infection** 
The  same  has  been  shown  for  many  ap|>;irently  simple  chronic  ulcer 
Many  are  contending  to-<lny  for  the  tubercular  nature  of  lupu^  tr 
ttiemafosu^f  and  then*  can  lie  mi  doubt  that  there  are  eases  of  tube  re  ulc 
of  the  skin  Avhieh  an*  clinieallv  iudistiugni^hable  from  it.  (  Mde  Chaf 
ter  IX-) 

At  present  thei-e  are  at  least  four  well-recognized  clinical  forms 
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Symptomatology. — Lupus  vulgaris^  as  a  rule,  commences  in  child- 
hood and  upon  the  face.  Often  the  first  evidence  of  the  disease  will  be 
two  or  three  small  red-brown  spots  upon  the  cheek.  They  may  be 
slightly  raised,  on  a  level  with  the  skin,  or  depressed.  Slowly  these 
spots  enlarge  and  take  on  a  semi-transparent  "  apple-jelly  "  look.  These 
are  the  well-known  lupus  tubercles,  and  it  is  by  variations  in  their  size 
and  course  that  all  the  clinical  manifestations  of  lupus  are  formed.  The 
tubercles  are  much  softer  than  the  surrounding  tissue,  as  may  be  ascer- 
tained with  a  blunt  probe.  Gradually  more  and  more  tubercles  appear, 
and  in  the  course  of  months,  or  more  often  years,  by  coalescence,  a  brown- 
red  patch  is  formed,  somewhat  raised,  thickened,  and  covered  with  a  cer- 
tain amount  of  thin  scales.  In  the  border  of  such  a  patch  it  is  nearly 
always  possible  to  distinguish  typical  lupus-tubercles.  From  this  point 
the  lupus  pursues  one  of  two  courses.  It  may  break  dovon  and  ulcerate. 
This  is  especially  liable  to  happen  when  any  of  the  mucous  orifices  are 
involved  in  the  ulceration :  all  the  soft  parts  down  to  the  bone  may  be 
destroyed,  but  the  bones  are  hardly  ever  attacked.  The  ulcers  heal, 
usually  after  having  existed  for  a  long  time,  and  scars  of  various  sorts, 
from  a  thin  to  a  much-banded  scar,  result.  After  the  apparent  healing 
has  lasted  a  long  time  it  is  very  common  to  see  lupus-tubercles  again 
making  their  appearance  in  the  scarred  area,  and  the  process  again  runs 
through  the  course  described.  While  the  ulceration  is  going  on  at  the 
central  portion  of  the  patch  the  border  has  been  slowly  extending  by 
the  growth  of  new  tubercles. 

In  soim  cases  or  in  some  parts  of  a  patch  ulceration  does  not  occur^ 
but  interstitial  absorption  in  the  lupus-tissue  occurs,  and  gradually  the 
area  becomes  atrophic,  covered  with  the  scaling  epidermis,  and  depressed 
below  the  surrounding  level. 

Lupus  mav  affect  any  part  of  the  body,  but  the  scalp,  upper  eyelids,  forehead, 
palms,  and  soles  are  notably  exempt. 

There  are  certain  clinical  variations  to  which  descriptive  terms  have  been 
attached.  When  the  borders  of  two  or  more  contiguous  patches  join  in  a  serpen- 
tine figure,  the  appearance  is  called  lupus  serpiginosus.  If  the  surrounding  parts 
are  affected  with  a  sort  of  elephantoid  state,  or  if  the  margin  of  the  patch  is  much 
raised,  it  is  spoken  of  as  lupus  hypertrophicus.  Sometimes  the  lupus  ulcer 
becomes  filled  with  fungoid  granulations — lupus  papillaris  verrucosus.  Leloir  has 
described  a  form  of  tuoerculosis  of  the  skin  under  the  title  lupus  vulgaris  ery- 
thematodes  which  very  closely  resembles  lupus  erythematosus.  This  clinical  type 
should  not  be  forgotten  :  it  is  not  uncommon  ;  the  author  has  seen  several  cases. 

Quite  frequently  lupus  attacks  the  mucous  membranes,  spreading  from  the 
adjacent  skin.  Lupus  of  the  nose  sometimes  starts  in  the  mucous  membrane  of 
the  nares,  where  it  occasions  crusting,  being  mistaken  for  eczema,  and  its  true 
nature  becoming  manifest  only  after  it  has  spread  to  the  skin.  Owing  to  the 
nature  of  the  tissue,  lupus  of*  the  mucous  membrane  does  not  present  lupus- 
tubercles,  such  as  are  seen  in  the  skin,  but  this  lesion  is  replaced  by  a  papillary 
growth.  These  growths  form  plaques  which  may  undergo  absorption  or  ulceration, 
just  as  happens  m  the  skin. 

Tuberculosis  Cutis. — The  affection  to  which  this  appellation  has  been 
given  has  been  seen  only  in  persons  affected  with  tuberculosis  of  some 
internal  organ,  and  is  rare.  The  disease  occurs  as  chronic  ulcerations 
at  muco-eutaneous  junctions,  as  the  mouth  or  anus.  The  ulcers  are 
shallow,  with  ragged  borders.  The  floor  is  filled  with  granulations 
which  secrete  a  thin,  purulent  material  which  may  dry  into  crusts.  At 
times  small  yellow  miliary  nodules  can  he  seen  scattered  over  the  lesion. 
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Thi?5  form  of  cutaneous  tuberculosis  does  not  always  come  on  lai 
coiuve  of  the  geutTdl  infection,  hut  may  at  t lines  Ix'  one  of  tlie  csir' 
sitrns,  and  some  cases  of  ulcers  of  this  class  have  been  jvjKirfod  in  \m, 
the  skiu-troiihle  seems  to  liave  ijcen  primary  and  tubereulo^iH  of  internal 
4»r|jriuis  st^e( Kidary.     Often   these   ulcers  are   extremely   jiainfuK     Th' '       ' 
may  continuously  enlarge,  or,  having  reachetl  a  diameter  of  an   i 
stop  there.     They  show  no  tendency  to  hetd.  ^M 

Titberettkmm  Verrueom. — This  alfection  was  formerly  known  as  rrr^^H 
rnca  neerof/t'ttif^a*  It  ciccurs  usually  ujjun  those  who  handle  desid  ^ler-  ^ 
sons  or  animals  or  those  who  have  come  in  contact  with  the  secretions'  <if 
jiatieufs  affected  with  tuberculosis.  The  early  appearance  of  the  le?«i<im 
may  vary  considembly,  but  a.s  it  develops  a  niarketl  tendency  to  papil- 
lary hypertrnphy  is  noted.  The  eomnj*jn  sites  of  the  affection  an*  th** 
knuckles,  bacKs  of  the  hands,  ell>ows,  and  knees.      In  a  well-*!  ' 

lesion  which  is  still  extending  there  is  an  erythematous  zone  oih- 
patch.  The  pati*h  is  covered  with  a  (*rusty-lookin^  growth,  often  with 
]uistiilcs  between  the  excrest^ences.  The  area  mav  Ix*  small  or  it  may  be 
lar^e  euongh  to  cover  the  back  of  the  fiand.  There  is  liitle  tendency 
to  uicemtion.  Scjmctinics  spoutanccnis  iji volution  o<;eui"s,  but  usually  the 
lesion  slowly  exten<ls.  At  times  the  centre  l>tx*omes  atropine,  while  the 
circumference  is  still  extendinjy^.  Beyond  the  hxtd  tmuble  this  form  «*f 
tuberculosis  is  not,  as  a  rule,  serious,  but  a  few  casein  are  reixtrted  in 
which  genendization  occurred.  The  course  of  the  affection  is  vei 
clironic,  tlic  lesions  frcf|Ueutlv  lastiuj^i:  many  y€»ars. 

iSrntfiiJuthTmu, — This  term  is  applied  to  certain  lesions  ori|fiimtirig 
in  the  subcutaneous  tissue  In  scrHfuIous  subjects,  and  involving  the  skin 
secondarily.     The  lesions  nsually  commence   in   lymphatic  ganglia,  es- 
pe^'iaUy  those  of  the  neck.     A  doughy,  |jainles8  swelling    is    furmed. 
After  a  time  the  skin  a,ssumes  a  bluish  hue,  and  finally  breaks  at  one 
or  more  jxnntvS,  giving  exit  to  a  sanious  material  and  leaving  an  uh*er 
with  niggeil,  undermined  edges.      At  otiier  times  the  origin  is  not  from 
a  lym|jhatic  ganglion,  but  from  a  n<Mlulc  in  the  snbcutaiKM»us  tissue.   The 
ulcer  is  cxtR^mcly  slow  in   healing,  and   may  last   tor  years.      In  i*ome 
cases  the  [Kitient  is  exluiusted  by  the  prl^traetcd  snppumtion,  inon*  < 
|XK'ially  as  accomi*i^nying  this  condition  tlicre  are  usually  other  aOc 
tions  present  to  whirh  the  strumons  art*  liable.     After  tin*  ulcers  Itav 
healrd  scars  remain,  nsuidly  traversed  by  l>ands  and  ridges. 

Etuh.ogy  axd  Pathoukjv,— Tlu'  active  agent  in  the  rjiusation 
all  tht*  tbrms  of  tuljcrculusis  <»f  the  skin  is  the  tulM'n^le  bacillus.  It 
likely  tliat.  tliis  nearly  always  gains  entmnce  into  the  tissue.s  by  inm^iib- 
tion  after  birth,  8<*  that  heredity  phiys  a  less  prominent  part  in  our  idea^ 
of  skin-tuherculosis  than  it  once  did.  It  is  nearly  always  in  children 
that  we  see  lujnis  developing,  but  too  much  stress  mugt  not  be  laid  on 
this  jMant,  as  it  nuiy  first  a[*p'ar  in  tlic  late  years  of  life.  According  to 
the  observation  of  rxOoir,  pulmonary  tuberculosis  forms  a  frequent  aocn- 
plicatiou  ijf  lupus,  tliough  this  is  denied  by  many  authors. 

In  all  forms  of  cutaneous  tubercnhisis  we  find  histolrHgictUly  ceitnij 
elements.     These  are  the  titbervlv  ijfinffl  iincl  the  uoiInki<  of  f/rtihulaiioi 
fi.'-tMHr  containing  f/ianf  vvUk     In  tubcrcnh»sis  vcrruc<»sa  there  is  ii  K 
jxrtniphy  of  the  papillte  and  a  ctjrrespomH ug  thickening  of  thi*  ep 
dermis. 
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Diagnosis. — Although  the  recognition  of  a  typical  case  of  lupus 
vulgaris  ought  to  be  very  easy,  yet  a  great  deal  of  confusion  prevails, 
if  we  judge  by  the  number  of  cases  of  epithelioma  and  other  affections 
in  which  a  diagnosis  of  lupus  has  been  erroneously  made.  The  cardinal 
points  to  bear  in  mind  are — the  origin,  usually  in  childhood,  the  great 
chronieity  of  the  affection,  and  the  presence  of  tlie  characteristic  soft 
lapns-tuberdes,  which  are  nearly  always  found  at  the  periphery  of  the 
involved  area.  The  differential  diagnosis  between  lupus  and  the  late 
syphilides  is  perhaps  most  difiBcult.  The  syphilitic  ulcer  runs  a  much 
more  rapid  course  than  does  lupus,  often  doing  more  damage  in  a  few 
weeks  than  lupus  does  in  as  many  years.  The  edges  of  the  syphilitic 
ulcer  are  apt  to  be  more  sharply  cut.  It  is  common  to  find  multiple 
syphilitic  lesions,  while  usually  but  one  patch  of  lupus  is  present. 
Syphilis  often  attacks  bones,  and  the  lesions  are  often  covered  by  large, 
thick  crusts  and  give  rise  to  an  offensive  discharge.  The  history  of  a 
previous  infection  or  of  previous  syphilides  can  frequently  be  ob- 
tained with  the  syphilitic  affection.  1  inally,  w4th  antisyphilitic  treat- 
ment the  lesions  of  syphilis  heal  readily.  The  ulcer  descnbed  as  tuber- 
culosis cutis  can  be  distinguished  from  syphilis  by  t{ie  fact  that  it  occurs 
in  persons  suffering  from  tuberculosis  of  internal  organs,  that  it  is  very 
chronic,  and  that  it  often  presents  scalloped  borders. 

None  of  the  tubercular  lesions  should  be  mistaken  for  epithelioma  if  we  re- 
member the  peculiarities  of  the  latter  affection,  its  hard  and  everted  borders,  and 
the  age  at  which  it  occurs.  The  microscopical  examination  would  decide  the 
question. 

It  may  be  a  matter  of  great  difficulty  at  times  to  decide  as  to  the  true  nature 
of  vemicose  tuberculosis  of  the  skin.  It  may  somewhat  resemble  a  patch  of 
eczema,  but  the  tuberculosis  verrucosa  is  more  chronic,  more  abruptly  denned,  and 
presents  ulceration  and  scarring,  which  are  never  seen  with  an  eczema. 

A  word  may  be  in  place  as  to  the  value  of  the  tubercle  bacillus  in  diagnosis  of 
skin-tuberculosis.  When  it  can  be  demonstrated,  it  is  of  course  conclusive  evi- 
dence, but  a  failure  to  find  it  cannot  be  considered  as  negativing  the  diagnosis, 
since  it  occurs  in  very  small  numbers,  and  thus  easily  escapes  detection. 

Prognosis. — All  forms  of  skin-tuberculosis  are  characterized  by  a 
tendency  to  recurrence  even  where  a  cure  seems  to  have  been  effected. 
This  is  especially  true  of  lupus.  Tuberculosis  verrucosa  and  scrofulo- 
derma give  a  belter  hope  of  permanent  cure.  If  left  alone,  lupus  nearly 
always  slowly  extends,  causing  hideous  deformities,  but  rarely  complete 
involution  has  occurred.  The  prognosis  of  tuberculosis  cutis  is  that  of 
the  tubercular  affection  which  it  complicates. 

Treatment. — Since  it  is  almost  universally  admitted  that  tuber- 
culosis of  the  skin  is  acquired  by  direct  inoculation,  it  becomes  of  the 
highest  importance  to  use  every  prophylactic  precaution,  especially  with 
those  who  are  supposed  to  be  predisposed  to  tuberculosis.  This  includes 
avoidance  of  exposure,  careful  attention  to  all  wounds,  especially  when 
they  are  known  to  have  been  exposed  to  tuberculous  secretions,  and  care- 
ful and  prompt  cleansing  of  the  unbroken  skin  when  it  has  come  into 
contact  with  any  tuberculous  matter. 

Internal  treatment  can  be  of  avail  only  in  so  far  as  it  improves  the 
general  condition  of  the  patient.  In  this  way  climate  also  may  exercise 
a  beneficial  effect. 

Thus  far,  we  have  no  specific  treatment.     Tubercxdin  has  been  by 
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many  discarded.  Thiosinanim,  much  lauded  in  certain  quarters,  has 
proved  inefficient  in  the  author's  hands.  The  true  treatment  of  skin- 
tuberculosis  is  local. 

Cauittic  agents  have  been  used  for  a  long  time  in  the  treatment  of  lapns.  This 
method  is  not  so  much  used  now  as  surgical  means.  Only  a  few  of  the  caustics 
will  be  mentioned  here.  Arsenical  pastes  (such  as  Bougaril's,  for  which  see  Epi- 
thelioma) are  valuable  because  they  have  a  selective  action,  destroying  diseased 
tissue  more  rapidly  than  the  healthv.  The  paste  should  be  applied  on  cloth, 
removed  in  twelve  hours,  and  applie<{  again  if  necessary.  Pyrogallic  acid  has  a 
selective  action,  and  may  be  used  in  an  ointment,  3j  to  ^,  spread  on  cloth  and 
applied  fresh  twice  a  day  till  a  sufficient  effect  has  been  produced.  Nitrate  of 
silver  is  useful,  and  with  some  dermatologists  it  is  the  favorite  caustic ;  the  solid 
stick  should  be  used,  boring  it  into  the  soft  lupus  tissue.  Pure  lactic  acid  applied 
to  ulcerated  lupus  on  lint,  the  surrounding  skin  being  protected  by  an  ointment, 
has  frequently  yielded  excellent  results:  the  applications  last  half  an  hour,  are 
freauently  painful,  and  must  be  repeated.  Salicylic  acid,  either  in  plaster  mulU 
witn  creosote  added,  as  recommended  by  Unna,  or  made  into  a  paste  with  glvcerin. 
often  gives  good  healing,  especially  in  the  more  superficial  forms  of  the  disease. 
Elsenberg  *  has  reportea  favorable'results  from  the  use  of  parojchlorophenol.  The 
area  affected  is  first  washed  with  alcohol  and  ether,  and  then  pure  parachloro- 
phenol,  heated  till  it  melts,  is  painted  on :  this  is  somewhat  painful.  An  ointment 
composed  as  follows  is  then  applied :  Parachlorophenol,  lanolin,  vaseline,  powdered 
starch,  ad,  Jiiss- — M.  After  ten  or  twelve  hours  this  is  removed  and  an  iodoform 
salve  sub:itituted.  In  two  days  the  parachlorophenol  may  be  applied  again,  and 
so  the  treatment  continued  till  cicatrization  occurs. 

Of  the  various  mirgical  methods  of  treatment,  excision  is  the  one 
which  theoretically  should  yield  the  best  results,  but  its  use  has  been 
restricted  in  past  years  on  account  of  the  large  wounds  which  it  necc:?- 
sitates.  Thiersch's  skin-grafiing  has  done  a  great  deal  to  obviate  this  dif- 
ficulty. This  is  the  best  treatment  for  tuberculosis  verrucosa  and  for 
the  enlargements  of  the  lymphatic  ganglia  which  lead  to  scrofuloderma. 
The  method  which  is  most  generally  used  in  treating  lupus  is  no  doubt 
curetting.  A  sharp  spoon  is  used,  and  all  the  lupus  tissue  is  scooped 
away  as  thoroughly  as  possible :  the  surface  should  then  be  cauterizeil 
with  carbolic  acid  or  zinc  chloride.  A  great  portion  of  the  affected  area 
usually  heals  after  such  a  procedure,  but  some  nodules  will  appear  again, 
and  must  be  scooped  out  again  or  treated  in  some  other  way. 

Multiple  incision  of  the  lupus  area  has  been  strongly  urged  by  Vidal.  The 
incisions  should  be  made  very  close  together,  and  usually  two  series  of  cuts  are 
made  at  right  angles.  The  theory  of  cure  by  this  method  is.  that  the  vessels  which 
nourish  thu  new  tissue  are  destroyed.  The  operation  must  be  frequently  repeated, 
and  j^enerally  produces  healing  in  a  large  part  of  the  patch.  The  few  remaining 
nodules  are  usually  best  treated  in  some  other  wav. 

The  ficlual  or  (he  galvanic  caufert/  may  be  used  with  advantage  after  curetting 
in  phicf  of  a  chemical  caustic.  This  method  may  be  also  primarily  used  to  destroy 
the  lupus  tissue  either  by  puncture  or  by  scarification.  It  is  of  special  value  in 
treating  single  lupus  nodules.  The  galvanic  cautery  forms  an  excellent  means  of 
destroying  tuberculosis  verrucosa  and  for  cauterizing  the  ulcers  of  scrofulodenna. 

EieHrolf/Mis  forms  a  convenient  method  for  destroying  nodules  that  have  formed 
in  the  scars  after  any  of  the  above-mentioned  methods.  A  needle,  affixed  to  the 
ncirative  pole  of  a  twenty-cell  galvanic  battery,  is  repeatedly  thrust  into  the  nodule 
till  its  destruction  seems  accomplished. 

In  treating  an  onlinary  case  of  lupus  it  often  happens  that  we  get 
the  best  and  most  rapid  results  by  a  combination  of  these  methods,  using 
at  some  stage,  for  example,  a  chemical  caustic,  and  then  one  of  the  sur- 
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eical  procedures,  or  vic^  versd :  what  combination  of  procedures  is  best 
for  each  case  must  be  determined  by  the  judgment  of  the  surgeon. 

The  ireatmerd  of  the  ulcerous  lesioyis  of  sa'ofuhdeiiiia  will  depend 
somewhat  upon  the  condition  of  the  patient,  as  well  as  upon  the  nature 
of  the  disease.  It  is  advisable,  if  possible,  to  curette  the  ulcers,  to  lay 
open  all  sinuses,  to  cauterize  with  carbolic  acid  or  chloride  of  zinc,  and 
then  to  dress  with  iodoform.  Where  such  severe  means  cannot  be  under- 
taken, the  ulcers  may  be  dressed  with  a  paste  made  of  salicylic  acid  and 
glycerin,  to  which  has  been  added  1-2  per  cent,  of  carbolic  acid.  Chaul- 
moogra  oil  internally  and  also  as  an  ointment  is  recommended  by 
Crocker. 

Erythema  Induratum. — ^Under  the  title  erytheme  indure  des  scrofun 
hxix  Bazin  has  described  a  malady  which  most  often  occurs  in  young 
girls  of  a  scrofulous  habit.  The  disease  first  manifests  itself  as  one  or 
several  liard,  pale  indurations  in  the  skin,  which  can  be  more  easily  felt 
than  seen.  Tne  indurations  are  most  usually  found  on  the  legs,  and  a 
favorite  site  is  just  below  the  bulge  of  the  calf.  When  a  number  of 
lesions  are  present  they  may  coalesce  into  brawny  patches.  In  the  course 
of  time  the  skin  over  the  nodules  becomes  red  and  then  violaceous. 
Involution  may  occur  after  a  considerable  time,  or  the  indurations  slough 
out,  leaving  deep  indolent  ulcers,  which  are  verj-  slow  in  healing.  There 
are  no  symptoms  of  constitutional  disturbance,  but  there  are  often 
severe  pains  in  the  limbs.  Its  chronicity,  the  small  number  of  lesions 
present  at  first,  and  the  absence  of  fever  distinguish  this  affection  from 
erj'thema  nodosum.  The  disease  is  most  often  mistaken  for  syphilitic 
gummata,  but  the  absence  of  a  syphilitic  history,  absence  of  other  syph- 
ilides,  the  evolution  of  the  disease,  and  finally  the  failure  of  specific 
treatment,  should  determine  the  diagnosis. 

In  the  way  of  treatment  all  these  cases  demand  tonics,  cod-liver 
oil,  and  good  hygiene.  The  patient  should  be  placed  at  rest  with  the  legs 
elevated.  When  ulcers  have  formed,  dressing  with  stimulating  powders, 
such  as  iodoform,  and  the  application  of  antiseptic  dressings  with  firm 
bandaging,  arc  most  appropriate.     In  any  case  the  healing  is  slow. 

RhinoBcleroma. — Rhinoscleroma  is  a  parasitic  lesion  commencing  as 
a  painless  induration,  usually  situated  at  the  edge  of  the  ate  nasi  or 
upon  the  upper  lip.  It  grows  very  slowly,  and  there  is  no  tendency 
toward  involution.  The  skin  over  the  growth  may  be  unchanged  or  it 
may  present  dilated  blood-vessels  or  may  have  a  dark  reddish  color.  To 
the  touch  the  mass  has  a  peculiar  wooden  liardness.  The  tumor  has  a 
lohulated  appearance.  Between  the  lobules  the  skin  may  crack,  giving 
exit  to  a  thick  yellow  discharge  which  dries  into  crusts.  The  affection 
may  occur  in  the  palate,  phar}'nx,  or  trachea.  It  causes  usually  no  sub- 
jective sensations,  unless  by  its  increase  in  size  it  interferes  with  respi- 
ration. In  some  cases  pressure  on  the  growth  e^iuses  exquisite  pain. 
The  disease  is  rare,  but  in  some  }X)rtions  of  Russia  is  almost  endemic. 

Anatomically,  the  growth  is  granulation-tissue,  scattered  through  which  are 
very  large  cells :  in  these  cells  short,  thick  encapsulated  baciUi  are  found.  These 
are  the  specific  cause  of  rhinoscleroma.  The  long  duration  of  rhinoscleroma,  and 
the  fact  that  it  shows  no  tendency  to  break  down,  distinguish  it  from  other 
growths  with  which  it  is  apt  to  be  confounded,  such  as  syphilitic  nodules  or 
epithelioma. 
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Tliere  is  little  eneoum^meot  t<i  opemtive  interference,  as  thus  far 
after  removal   the  growtli  ha.'^  always  recurred.     I>aiig  seemed  to  [ 
good  results  in  one  case  by  the  internal  administnition  of  salicylic  acid 
and  at  the  same  time  injecting  the  drug  into  the  timior.     In  case  respi* 
nit  ion  is  interfered  with,  a  [Kirt  of  the  growth  may  Ix*  removed  or  a  hole" 
may  be  drilled  throngh  it  to  j>ermit  brt*athing.     (  Mde  Fig.  19.) 

ActinomycosiB. — Actinomycosis  is  another  |mrasitic  disease  rarely 
involving  the  skin  primarily.     {Mde  Chapter  VIII,)     The  atfectiim 
most  commonly  seen  in  the  Huhcutanmrnti^me  of  the  jaictt,  though  othe^ 
regir>ns  may  ije  affected  :  for  example,  in  certain  tropical  countries  nm 
variety  of  actinomycosis  is  not  unrrimmnn  affecting  the  feet,  constituting^ 
the  malady  called  ptHlelcunia,     Athu' an  incobaiion-pt^iod  which  is  not 
determim^l,  the  disease  commences  as  i>ne  i»r  more  hard,  hunpif  tumors 
about  tlie  jaw.     As  they  enlarge  and  approjicli  the  surface  the  skin  ovel 
them  become  violaceous  in  a]>pearance,  and  tiually  breaks  dow^n,  often; 
scvend  [>oints.     The  simiscs  thus  formed  discharge  a  sani<Mis  pus,  float 
ing  in  which  may  usually  Ije  found  the  actinomycotic  granules,  small/ 
yellowish  bodies  com|Kist'd  of  the  ray  fungus* 

The  malady  is  of  extreme  chronicity,  and  as  a  rule  the  health  is  not  deterfo 
rat<?d,  as  it  would  be  in  the  €ase  of  a  inaHgnant  growth  of  the  same  size.    Th^ 
lympiiatic^  are  not  involved.    The  aflectioa  sometimea  becomes  generalised 
break iijg  into  a  blood-ve^eL 

The  discii^e  m  moi^t  likely  to  be  vujti'fktn  for  mrcotika^  from  which  it  can  be 
diilerent lilted  by  the  demonstration  of  the  actinomycosis  or  ray  fungiis.     For  this 
purpfm"  it  if*  easiest  to  examine  the  granules.    The  fun^^UA  oonsisU  of  a  dense  net- 
work of  line  mycelia,  scattered  in  the  interstices  of  which  are  many  coccus* like, 
bodies.    The  extreaiities  of  some  of  the  mycelia  arc  expanded  into  club^shape  " 
mnm^ :  this  was  once  thoapht  characteristic  of  the  parasite,  but  is  now  regarde 
by  many  aa  simply  the  result  of  a  degenerative  change.     It  ia  supposed  that  ihel 
fungus  frequently  etUer;*  tlie  liody  through  carious  teeth. 

Not  long  since  it  was  thought  that  the  only  treatment  consisted  in 
total  extirpition  of  the  diseiised  tissue.  Where  this  was  impressible  in- 
cision of  the  sinuses,  with  subsequent  sera|*ing  and  cauteri/Jng,  w: 
recommended.  Recently  it  has  been  shown  that  potassium  iodide 
administei-ed  as  in  sypliilis,  is  almost  a  sjx^cifie,  and  a  number  of  cur 
Ijy  this  meaus  have  b:'en  reported  from  \"arious  ]Mirts  of  the  wr>rkL 

Cysticercus   Cellulosua    Cutis. — ^Thc   cystii-en-us    of  the    ticninn 
sfdium  is  oecasioualiy  fomid  in  the  sulicutaueous  tissiit*,  where  it  formj 
ttuuors  from  a  jiea  to  a  marble  in  size,  ronnd,  and  coveivd  by  una  Iter 
skin.     In  the  early  stages  the  tumors  are  tense  and  elastic,  but  in  time 
may   undergo  calcareous  change.     Usually  seveml  tumors  are   found, 
most  CI  M  urn  only  nu  the  back. 

The  uiAiiXtJsis  is  oftt^n  im|K>ssible  to  make  except  by  removing  on 
of  the  tumors  and  puncturing  the  sac  and  examiniug  the  fluid  for  ll: 
hnoklets.     Echini wiM-cus-cysts  have  been  found  in  the  skin,  where  thej 
form  rtuctuating  tumors. 

Guinea-worm  (Pilaria  MedinenBisV^ — The  Guinea-worm  is  a  whifc 
w^irm  one-tenth  of  aii  iueh  iu  diameter  and  IVoin  two  to  three  feet  i(^*ngJ 
It  is  found  in  a  great  many  tropical  count ries.     The  embryo  probablj 
enters  the  IkmIv  in  the  driuking-waler,  and  passers  from  the  intestines  t^ 
the  skin,  under  which  it  develops.    This  applies  only  to  the  female  wonnJ 
the  male   never  having   been  discovered.     When   fully  developed   till 
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worm  can  be  felt  like  a  string  coiled  up.  Inflammation  more  or  less 
intense  is  excited,  and  a  vesicle  forms  which  breaks,  allowing  the  head 
of  the  worm  to  protrude. 

Sometimes  the  reaction  set  up  by  the  parasite  is  violent,  resulting  in  phlegmon 
or  even  gangrene.  This  is  said  to  be  common  when  the  worm  has  been  broken  in 
attempted  extraction.  Worms  have  been  seen  in  almost  all  parts  of  the  body,  but 
by  far  the  largest  number  have  been  found  in  the  foot.  Usually  a  single  worm 
exists  in  an  individual,  but  sometimes  many  are  present. 

The  time-honored  treatment  for  Guinea-worm  consists  in  gentle 
traction  performed  by  winding  as  much  of  the  worm  as  protrudes  each 
day  about  a  bit  of  stick.  This  method  is  tedious,  and  recently  means 
which  would  seem  better  have  been  suggested.  Christie  has  recom- 
mended the  destruction  of  the  worm  while  still  under  the  skin  by  elec- 
trolysis. Emily  *  recommends  injecting  into  the  worm  as  it  lies  under 
the  skin  a  solution  of  bichloride  of  mercury.  The  worm  is  killed  and 
absorbed  without  further  trouble. 

Perforating  Ulcer. — The  so-called  per/orating  idcer  is  probably  nearly 
always  secondary  to  some  nervous  lesion  which  involves  the  integrity  of 
the  trophic  function.  (  Vide  Chapter  IV.)  It  is  most  commonly  seen 
with  txihes  doraalisy  leprosy,  and  syphilis.  The  appearance  of  the  lesion 
varies.  It  is  nearly  always  a  sinus.  Sometimes  the  orifice  presents  a 
bunch  of  flabby  granulations,  while  at  other  times  there  is  about  it  a 
dense  ring  of  hypertrophied  epidermis  like  a  com.  The  lesion  is  usually 
seen  on  the  foot  and  at  points  where  pressure  is  naturally  greatest,  as 
the  metatarso-phalangeal  joint  of  the  big  or  little  toe.  This  suggests 
that  the  ulcer  may  be  caused  by  traumatism.  Very  frequently  the  sinus 
leads  down  to  dead  bone,  and  joints  are  often  disorganized.  Usually 
there  is  no  pain  attending  a  perforating  ulcer  and  the  region  around 
may  be  ansesthetic. 

The  COURSE  of  the  disease  is  slow.  If  rest  of  the  part  is  secured,  it 
will  heal,  but  breaks  out  again  on  using  the  foot. 

The  only  affection  which  resembles  perforating  ulcer  is  a  suppurating 
corn,  but  in  the  latter  there  is  pain  and  the  skin  about  it  tenaer,  and, 
besides,  it  readily  heals. 

The  TREATMENT  of  this  affcction  is  unsatisfactory.  Healing  may  be 
accomplished  by  rest  and  the  use  of  stimulating  antiseptics,  but  if  the 
foot  is  used  the  disease  is  almost  sure  to  recur.  Amputation  of  the  foot 
has  succeeded,  but  sometimes  the  ulcer  reappears  in  the  stump.  Stretch- 
iiHj  the  nerves  which  supply  the  part,  together  with  free  opening  of 
the  sinus,  has  been  recommended  and  used  in  cases  where  the  malady 
affected  lepers. 

Onychia. — The  term  onychia  is  applied  to  any  inflammation  of  the 
nail'matrix.  The  inflammation  may  be  associated  with  some  lesions  of 
the  nervous  centres,  as  in  Mor van's  disease.  There  is  an  onychia  which 
is  of  syphilUic  origin.  The  most  important  and  the  only  phase  of  the 
affection  that  will  be  discussed  here  is  onychia  maligna.  This  is  an  acute 
phlegmonous  inflammation  of  the  matrix  which  is  most  commonly  seen 
in  ill-nourished  children  of  strumous  habit.  The  affection  commences 
with  throbbing  pain  in  the  finger.  There  is  a  sero-sanguinolent  exuda- 
tion under  the  nail,  which  becomes  of  a  dull,  opaque  color,  is  lifted  from 
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its  bed,  and  curls  up  at  the  edges.  It  usually  separates,  lea\dng  a 
sloughy  surface  which  cicatrizes  with  the  formation  of  a  deformed  nail. 
The  inflammation  may  spread  to  the  tissues  about  the  nail,  constituting 
a  paronychia,  which  may  result  in  the  loss  of  the  last  phalanx. 

The  TREATMENT  cousists  in  such  general  measures  as  the  condition 
of  the  patient  demands,  together  with  appropriate  local  applications.  At 
first  cold-water  compresses  give  relief.  As  soon  as  fluia  has  collected 
beneath  the  nail  the  pain  is  best  relieved  by  splitting  the  nail :  if  it  is 
loose,  it  should  be  removed,  as  recovery  is  thus  hastened.  The  surface 
left  is  to  be  treated  with  antiseptic  dressings  on  ordinary  surgical  prin« 
ciples. 


CHAPTER  XXVIII. 

BURNS,  SCALDS,  AND  FROST-BITES,  AND  THEIR  TREATMENT. 

By  John  Parmenter,  M.  D. 


Burns  and  Scalds. 

To  the  old  classification  of  bums  and  scalds^  which  regarded  the 
depth  only  of  the  destructive  effect,  should  be  added  another  which 
takes  cognizance  of  the  superficial  extent  as  well.  It  is  a  well-known 
clinical  met  that  a  deep  bum  of  limited  extent  is  far  less  serious  than  one 
quite  superficial^  but  covering  a  large  area.  Furthermore,  there  does  not 
seem  much  justification  for  clinging  to  the  elaborate  classification  of 
Dupuytren,  who  divided  bums  into  six  groups  according  to  the  depth 
of  the  lesion,  for  from  a  practical  standpoint  the  surgeon  knows  how 
difficult  it  is  to  estimate  the  depth  of  a  burn  at  the  time  of  its  occur- 
rence. As  burns  and  scalds  differ  only  in  causation  and  appearance,  it 
will  be  understood  that  what  applies  to  one  is  equally  true  of  the  other, 
and  therefore,  to  all  intents  ana  purposes,  the  terms  may  be  used  inter- 
changeably. 

Definition. — A  bum  is  the  lesion  resulting  from  the  application  of 
concentrated  dry  heat ;  a  scald,  from  the  application  of  hot  or  boiling 
liquids  or  steam.  Corrosive  fluids  cause  lesions  very  similar  in  many 
respects  to  those  produced  by  dry  or  moist  heat. 

Classification. — Bums  and  scalds  may  be  divided  into  three 
groups : 

(a)  Burns  of  the  First  Degree. — These  may  have  hypersemia  and 
swelling  for  their  chief  characteristics.  The  skin  becomes  more  or  less 
reddened  from  capillary  dilatation,  followed  by  a  serous  exudate,  which 
is  ordinarily  slight  in  amount.  These  phenomena  may  last  for  a  few 
hours  and  entirely  disappear.  Occasionally,  in  i)ersons  with  a  delicate 
skin,  desquamation  occurs. 

(6)  Burns  of  the  Second  Degree. — To  the  hvpenemia  and  swelling  are 
added  vesication.  The  blebs  vary  in  size  and  contain  serum  clear  or 
li^ht  in  color,  and  lie  between  the  horny  layer  and  the  rete  Malpighii. 
The  time  of  their  appearance  varies  from  a  few  minutes  to  some  hours. 
The  swelling  is  greater  than  in  burns  of  the  first  degree.  The  pain  is 
also  more  marked,  es{)ecially  when  the  vesicles  are  ojx^ned  and  their 
covering  removed. 

(c)  Burns  of  the  Third  Degree. — These  include  all  lesions  involving 
the  entire  thickness  of  the  skin,  with  or  without  the  underlying  tissues. 
They  var}%  therefore,  from  partial  destruction  of  the  skin  to  complete 
charring  of  all  tissues.  An  eschar  is  formed  which  may  be  dry  or 
moist  according  to  the  individual  case,  and  possessing  varj^ing  shades  of 
color  from  gray  to  black. 
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The  akin  surrounding  the  eschar  is  often  more  or  less  blistered,  and  sometimes 
is  puckered  iTMm  the  drying  procosw?  t^  which  it  lm«  been  subjectc'd,  and  when  this 
ocrurii  the  ?<kin  so  contracted  may  be  considert^  dead.  The  eschar  be^'ins  to  sep- 
arate lUWr  four  or  five  days,  the  proceHs  liu^tiii^^  fnmi  two  to  three  weeks  or  even 
mare  in  certain  case^.  Suppuration  tiieu  follows,  and  when  the  defect  is  exten- 
sive cicatrization  occurs  only  after  weekH  and  nionthi*.  The^e  are  exses  in  which 
the  cicatrices  play  such  an  important  role  afterward,  and  claim  the  surgeon's 
attention  either  fron>  dcformitie;*  or  functional  dii^turbanceji  occasioned  by  them. 

General  ConsiderationB. — These  injuries,  whert^  at  all  extensive, 
eveti  tlnjLitrli  riiipt^i^tieial,  are  [RYMiHarly  fatal,  and  have  alwayti  been 
justly  ^liTurlril  Uy  the  ??ur|j:efUL  Tlie  voutip  atid  the  old,  tielieatt*  women 
and  di'unkurds,  are  more  proae  to  die  than  healthy  adidt^.  Few  live 
when  more  tluui  one-quarter  of  the  bmly  snrfiiee  has  been  hnrned. 
Bnrn^  involving  the  thorax  or  ahdomen  are  imrtieolarly  fatal,  owing  to 
the  shnek  and  to  ^eqnel^  to  be  mentioned  later.  In  cases  dying  within 
a  tl'w  hniirs  alter  injnrv  no  eharacteristie  pi>st-m(»rteni  appeamnees  have 
been  ^liscdverahle,  so  that  niimerons  theories  have  been  advanced  to 
explain  the  letlial  action  of  burns.     We  may  mention  only  a  few: 

(u)  IkvtruHhn  of  Red  Blood-oorpusclei, — ^These  being  t*i??sential  to  rcsjpiratioo 
and  metabolic  activity,  these  processes  are  hindered  bv  tlieir  diminution,  or  else, 
having  given  un  their  hLeinuglobin,  this  latter  may  (la^troy  the  white  blood*cor- 
puHcle!*  and  produce  an  exce««  of  fihrin-ferineut,  w:ith  subsequent  coagulation  of 
the  blood  in  the  vessels.  Thi!*  theory  is  in  accord  with  tlie  post-mortem  findingi* 
in  certain  ease^  where  an  excess-*  of  hBemot^lobin  was  found  in  the  kidneys^  these 
organs  being  hypertemic  and  studded  with  necrotic  foci.  The  niore  or  le*i  com- 
plete anuria  so  often  observed  in  the^e  causes  can  thus  be  explained  by  the  le^ious 
m  the  kidneys. 

(Pi  Ovtr-hmthig  of  ihf  bloody  with  subsequent  cardiac  paralysis. 

(c)  Ej^remve  irrifaiion  of  the  nervous  system,  with  resulting  reflex  diiniaution 
of  va.scular  tone, 

{d)  Thrombi  and  embofi  from  the  blood-plaque^?,  which,  added  to  the  increased 
adhesiveness  of  the  hlood-corpuscles,  cause  *^toppage  nf  the  circulation. 

(e)  Pfomdine-imimrnuff^  the  ptomaines  being  formed  from  the  products  of 
decoui [position  wliich  have  e^scaped  dejst ruction  by  the  burn, 

(/)  Nitriotiit  chtmiml  nnb)*(anf*fA  formed  bv  the  action  of  heat  upon  substances 
within  the  skin  and  then  absorbed.  It  has  been  alleged  that  hydrocyanic  acid  is 
producwl  in  this  way,  and  the  resemblance  between  the  symptoms  of  fatal  burns 
and  [»oisujnng  by  this  acid  have  been  adduced  in  support  of  the  theory.  It  U 
much  easier  to  exjdnin  the  cause  of  death  when  this  tollows  after  three  or  four 
dayi*,  but,  tu^  this  properly  belongs  to  the  sequelae  of  burn^*,  it  will  be  considered 
elsewhere. 

SyMPTOMH. — ^These  vary  with  the  sitnation,  extent,  and  the    time 

folhiwinj^  the  n*eei]>t  of  the  burn,  ami  with  the  age,  bcxlily  vigor,  and 
teuijR'ranu'nt  of  the  individual.  Given  a  ease  of  exten.-iive  sniK»rficial 
burn  invrdving  a  third  or  more  of  the  body-:5urfaee,  we  stiall  find  synip- 
toni?5  of  ^hock  the  nuii^t  prominent  feature.  Usually  there  is  great  pain, 
although  in  very  barl  ea^es  this  may  be  ab.^nt.  The  patient  eomplain> 
of  great  tlrirnt  and  is  more  or  less  eorn|>letely  prostrated.  The  skin- 
gnrfaee  is  eold  and  tdammy,  the  face  ])ale,  the  tem]M*ratnre  suhnornial ; 
the  month  and  tt>ngue  are  dry  ;  the  juilse  is  small  and  thready  ;  the 
respiration  shalbiw  and  panting;  the  mind  may  be  clear,  but  eomnionly 
delirinm  sn|iervenes,  folio wevl  by  stupor  and  coma.  The  rigors  and 
(*ranij)s  fretpiently  seen  in  adnltsare  increased  to  convulsions  in  ehikln^n. 
Should  the  p:itient  survive  the  folhiwintx  twenty-fonr  to  forty-ei^ht 
hours,  the  jdienomenn  of  shock  an:*  sue*'eedefl  by  those  of  rearfton  and 
inJ{amm4ttioti,     In   tliis  stage  the  tempemture  rises,  the  piil^e  becomess 
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fuller  and  more  bounding,  the  respiration  more  regular,  but  hurried — 
symptoms  which  are  due  to  the  pain  and  reflex  irritation,  and  also  to 
the  absorption  of  decomposition  products.  It  is  in  this  stage  that  the 
more  dangerous  complications  arise  which  so  commonly  cause  a  fatal 
issue.  These  will  vary  with  the  situation  and  extent  of  the  burn. 
Chief  among  these  may  be  enumerated  the  following:  pleurisy,  pneu- 
monia, pericarditis,  meningitis,  cerebritis,  peritonitis,  duodenitis,  and 
intussusception.  Their  importance  justifies  a  brief  consideration  of 
some  of  them  individually. 

(a)  Pleurisy,  Pneumonia,  and  Pericarditis, — These  may  be  considered  together, 
as  they  are  very  commonly  associated.  They  may  be  explained  by  the  internal 
congestion  or  the  septic  products  resulting  from  the  burn.  They  appear  usually 
about  the  fourth  or  fifth  day,  sometimes  earlier  and  frequently  later.  The  symp- 
toms and  treatment  are  similar  to  those  in  other  adynamic  forms  of  these  diseases. 

(b)  Meningitis  and  Cerebritis  are  not  Uncommon, — They  occur  most  frequently 
in  cases  of  burn  in  children,  and  ordinarily  appear  soon  after  the  accident.  The 
usual  treatment  for  these  diseases  is  to  be  employed. 

(c)  Peritonitis  and  Intestinal  Inflammation, — These,  too,  follow  a  fairly  regular 
course,  and  are  to  be  treated  symptomatically.  Of  the  abdominal  complications, 
duodenal  ulceration  is  one  of  comparatively  frequent  occurrence  and  quite  diffi- 
cult to  explain.  According  to  some,  the  ulceration  is  due  to  destruction  of  the 
epithelium  by  formate  of  ammonium  and  the  further  injury  of  the  mucosa  by 
the  intestinal  juices;  according  to  others,  to  the  mingling  of  certain  decomposition 
products  with  the  bile,  the  mixture  exciting  inflammation  and  ulceration  in  the 
duodenum.  However  this  may  be,  this  complication  often  causes  death  from 
hemorrhage  or  perforative  peritonitis.  The  symptoms  are  often  most  obscure,  as 
pain,  tenderness,  diarrhoea,  even  vomiting  and  hemorrhage,  may  be  absent,  and 
yet  perforation  occur.  The  condition  is  not  always  fatal,  however,  as  cicatrized 
ulcers  are  frequently  found  in  persons  who  have  died  from  other  complications. 
Opiates  form  the  basis  of  treatment. 

Acute  nephritis  is  another  justly-dreaded  sequel,  the  pathology  of  which  has 
been  previously  alluded  to.  It  is,  in  our  experience,  usually  fatal,  and  for  its 
relief  a  hot  bath  or  digitalis  poultice  to  the  lumbo-dorsal  region  produces  the  best 
results. 

The  third  stage  usually  begins  after  the  second  week,  and  is  charac- 
terized hy  suppuration  andsqMc  phenomena.  This  stage  acquires  signif- 
icance in  proportion  to  the  extent  of  the  surface  injured  and  to  the 
inefficiency  of  the  treatment  employed,  as,  for  instance,  where  septic  pus 
is  allowed  to  remain  in  contact  with  a  granulating  surface,  which  it 
quickly  erodes  and  deepens.  Should  the  patient  survive  the  many  com- 
plications which  belong  rather  to  this  than  to  the  preceding  stage,  he 
may  finally  succumb  from  pyaemia,  amyloid  changes,  and  resulting 
exhaustion.  Among  the  important  complications  of  this  stage  may  be 
found — 

(a)  7VM?i/M.— This  may  occur  in  the  preceding  stages,  but  most  often  appears 
at  this  time.     (  Vide  article  on  Tetanus.) 

(6)  Arthritis  occurs  where  the  burn  has  extended  to  the  region  of  the  caosule, 
through  which,  by  extension  of  the  sloughing,  the  joint  becomes  invaded  and  sub- 
sequently inflamed.  That  this  inflammation  does  not  always  of  necessity  follow  is 
well  illustrated  by  a  case  now  under  the  writer's  care,  in  which,  following  a  burn 
from  a  sky-rocket,  the  capsule  of  the  metacarpo-phalangeal  articulation  of  the  left 
index  finger  was  opened  some  weeks  after  tlie  injury  through  ulcerative  action. 
The  joint  was  thoroughly  washed  out  and  the  capsule  stitched.  Union  was  imme- 
diate, and  perfect  joint-action  followed,  and  has  so  remained.  Ordinarily,  how- 
ever, the  loss  of  the  joint  may  be  expected  to  ultimately  occur.  Here,  as  else- 
where, an  antiseptic  regimen  helps  in  preventing  ulcerative  action  or  mitigates  it 
when  fully  established.  In  other  respects  the  treatment  is  that  of  joints  suppu- 
rating from  other  causes. 
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{c)  Hemorrhage  from  ulceration  extending  into  some  vesael  auffieiently  lur^ 
now  aiid  then  causes  serious  and  falal  results.  When  a  burn  occurs  over  import* 
^nt  vessels  the  possibility  of  heniorrliage  should  always  he  btirne  in  mind,  ami 
nieiiHures  taken  to  prevent  it  from  becoming  excessive.  For  instance,  when  uj»on 
an  extremity  the  patietit  should  he  Hh4)wn  wliere  arui  hcjw  to  compress  the  vessel 
until  aid  comes.     Other  expedients  will  suggest  themselves  in  indiiridual  cases* 

id)  Ocattirtrs  and  fJmr  dut^age^. 

Cicatrices  arc  the  mont  rotumoit  .sapfrhr  of  the  third  staf/t\  They  not 
only  pnHlticc  frio^htful  didunuity,  but  th<»y  may  uLso  imjiiair  the  function 
of  the  iitflicdcd  jiiirtj  su  that  extoiL*^ive  M]x'rdtioni?  are  often  neoessitat€?d  for 
their  ivnuivul.  Tliis  jiortion  of  the  snl>joet  will  Ix*  treatiHl  elsewhere  in 
this  work,  so  that  wc  sfutll  oonteiit  oni-selves  here  with  a  word  as  to  their 

Iireveiitioii.  Rh/tfl  /it<rp,w  irnni  the  l>eo:itniinir  should  he  aiiiie*!  at. 
Jiifortnnat<'ly,  only  tmi  frequently  this  must  id*  necessity  l>e  imperfect 
or  welliii^h  iinjrossihle  to  attain,  but  this  should  not  deter  us  from  doing 
our  best  alon^^  these  lines.  Early  ^kin^f/rafting  />//  Thhrs('Ii\H  riuihod 
shonld  he  resorted  tci.  This  measure,  when  done  in  a  timely  and  proper 
w^ay,  is  a  mr^st  effieient  one  in  preventing  eieiitrieial  eontnietion.  Mliere 
and  when  feasible  the  part  should  he  systematically  move*!,  the  natural 
motions  being  imitated  so  far  as  possible.  Proper  posture  rluring  sleep 
is  a  most  iin|)ortant,  but  usually  negleeteil,  pro|d*ylaetie  measure. 

Vmitrivm  mity  nmivrf/o  varlotts  changes  of  a  jmtliohjgieal  nature. 
Among  these  is  ulreration.  This  is  not  infrequent  in  sears  fnaii  burns 
oeeurring  in  tidxmnilous,  syphilitie,  or  even  badly-nourislied  individuals. 
It  may  occur  years  after  tlie  tonjuvtitm  of  the  *"ieatrix.  As  sneh  eicatrices 
usually  dejM^nd  iqnui  some  dej>ntved  eonstitutional  state,  the  indication 
is  to  build  up  the  general  health  with  tonics,  nourishing  food,  and  an 
existence  as  hygenie  as  possible.  Locally  they  may  Ix!  treated  witb 
solutions  of  nitmte  of  silver^  5  grains  and  upwanl  to  the  ounce.  Alum 
(one  twispoonful  to  a  goblet  of  water),  alcohol,  port  wine,  and  otlier 
astringents  may  be  used  with  arl vantage, 

Oirchiomay  es|ieejally  tpiflufioma,  is  eom|Kinitively  frequent  in  scars 
following  extensive  burns.  The  writer  has  luid  oeeasion  to  amputate  the 
lower  extirmity  three  times  for  such  cause,  and  has  seen  a  few  cases  in 
tlie  |U''aeti<"e  of  other  surgeons. 

The  TREATMENT  is  removal  of  the  affected  area  or,  if  an  extremity^ 
am}>utatiou  at  a  suitable  point. 

Paitifu/  srf7r,s  iK*eur  not  infrequently,  and  are  usually  due  to  pre^supc 
iq>on  some  nerve  by  the  eoutraetirm  of  the  eieatrix.  The  jKun  may  h& 
Xi^ry  givat.  The  thera|x*utie  indication  is  to  free  the  nerve,  which  mai^ 
be  done  subeutaueously  or  by  the  open  methcxL  Often,  Iiowever,  th^ 
cause  diK's  not  dejK'nd  upon  the  involvement  uf  a  nerve,  and  mustt  b<^ 
treated  upon  genend  principles — by  tonies  and  antineumlgic  agent?^- 
Some  easi's  e^mnot   \h'  relicvt-d   by  any  know^i  exjKHlicnt* 

Prognosis. — In  estimating  the  outcome  of  a  easc^  of  burn  certair* 
conditions  deserve  consideratiim : 

((t)  Superficial  Ejiirnt  of  ike  Rum, — As  has  hwu  pre\nously  said^ 
when  mort*  than  one-thini  of  the  entire  body-surface  has  lKH*ome  in-- 
volved  death  ahnost  invariably  ix^tnirs,  and  within  a  few  hours, 

(/>)  Locfttioit  ftf  fltr  BurtL-^Wlivn  covering,  in  large  part,  the  thom^c 
or  abdomen,  burns  are  particularly  prcuie  to  Im3  followe<l  l»y  pulmonarv 
or  visceral  eom plications,  which  only  tixi  often  are  fatal. 


BURNSy  SCALDS,  AND  FROST-BITES.  483 

(c)  Children  and  Aged  Persons  bear  tlie  Shock  of  Burns  badly, — 
When  children  survive  the  stage  of  collapse,  in  our  experience  they 
bear  the  complications  of  the  second  and  third  stages  about  as  well  as 
adults. 

(d)  Sex. — Women,  with  their  more  delicate  organization,  suffer  more 
shock  proportionately  than  males. 

Of  the  two,  bums  are  more  fatal  than  scalds  in  a  given  number  of 
cases. 

The  PROGNOSIS  regarding  the  local  condition  depends  rather  upon  the 
depth  of  the  bum,  the  kind  of  tissues  involved,  and  the  situation ;  thus, 
a  burn  causing  entire  destruction  of  the  skin  in  tlie  antero-lateral  region 
of  the  neck,  about  the  axilla  or  groin,  or  about  joints  generally  pro- 
duces more  functional  disturbance  and  deformity  than  one  of  equal 
severity  upon  the  back  or  abdomen. 

Treatment. — This  is  both  constitutixmal  and  local. 

Constitutional  treatment  in  cases  of  severe  burn,  with  symptoms  of 
shock  and  collapse,  resolves  itself  into  judicious  stimulation,  allepiation  of 
pain,  and  later  the  use  of  tonics  and  restoratives,  together  with  improved 
hygiene. 

Diffusible  stimulants,  such  as  alcohol  and  ether,  may  be  given  hypo- 
dermically,  by  rectum,  or  by  mouth  where  the  patient  can  swallow. 

External  warmth,  particularly  the  hot  (100°-104°  Fahr.)  bath,  aids 
these  stimulants. 

Strychnia  and  digitalis,  in  appropriate  doses  (gr.  ^jj  of  the  former  and  15  minims 
of  the  latter),  to  be  repeated  in  two  or  three  hours  if  necessary,  may  be  advan- 
tageously used.  Where  the  collapse  is  less  marked  and  the  pam  excruciating  it 
is  ^ood  practice  to  immediately  anaesthetize  the  patient,  and  then  administer  mor- 
phia in  doses  of  from  i  to  ^  nrain  subcutaneously.  The  morphia  can  thus  be 
given  in  smaller  doses  and  renders  more  eflScient  service  than  wnen  its  effects  are 
offset  by  the  pain.  In  some  cases  auto-transfusion  and  the  subcutaneous  injec- 
tion of  normal  (0.6  per  cent.)  salt  solution  does  great  service. 

I^OCAL  Treatment. — The  kind  and  amount  of  treatment  varies 
with  the  kind  and  degree  of  burn.  The  burns  caused  by  corrosive 
chemicals  may  be  in  part  neutralized  by  agents  having  an  opposite 
cheniical  reaction  or  a  mechanical  effect.  This,  however,  is  only  true 
when  treatment  can  be  instituted  immediately  or  very  soon  after  the 
receipt  of  injury. 

Bums  of  the  first  degree  require  little  or  no  treatment.  Cooling 
applications,  such  as  cool  water,  lead-water,  starch-water,  a  saturated 
solution  of  sodium  bicarbonate,  and  the  like,  form  the  most  soothing 
applications.  Powders,  in  the  form  of  starch,  dermatol,  zinc  oxide, 
flour,  fuller\s  earth,  and  many  others  may  be  used,  but  ordinarily  are 
not  so  grateful  as  lotions.  Flexible  collodion  makes  an  admirable 
dressing,  and  is  especially  useful  about  the  more  mobile  parts  of  the 
body,  such  as  the  neck,  face,  etc. 

A  domestic  remedy  of  great  efficiency  in  burns  of  even  the  second  degree  is 
molasses,  which  is  best  put  on  by  soaking  bits  of  blotting-paper  about  A  an  inch 
by  2  inches  in  it  before  laying  them  evenly  upon  the  entire  surface.  They  must 
overlap  each  other,  and  when  sufficiently  drj^  an  excellent  covering  is  obtained 
for  the  part.  Any  excess  of  molasses  at  the  edges  may  be  wippd  away  and  dry 
powder  dusted  upon  them.  Thus  applied,  molasses  excludes  the  air,  is  soothing, 
and  prevents  decomposition,  sugar  being  an  excellent  antiseptic. 
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Burns  of  the  second  degree  may  be  effectually  treated  by  the  means 
first  mentioned.  In  addition,  the  blebs  frequently  require  attention. 
As  a  rule,  they  may  be  left  for  a  few  days  (three  or  four)  without  treat- 
ment, as  the  raised  epidermis  and  serum  protect  the  underlying  sensi- 
tive surface.  When,  however,  blebs  form  from  the  action  of  corrosive 
fluids,  the  serum  will  be  found  of  an  irritating  character  and  should  be 
evacuated  early.  How  this  is  to  be  done  has  l>een  already  explained 
in  Chapter  XVII.  under  the  Management  of  Blisters. 

For  bu7*)i8  of  the  third  d^igree^  where  they  are  at  all  extensive,  no 
single  procedure  compares  in  value  with  the  hot  bath  (100°  Fahr.).  It 
may  be  continued  for  days,  and  even  weeks  or  months.  It  gives  instant 
relief  from  pain  by  protecting  the  burned  surface  from  the  air,  and  for 
a  similar  reason  it  tends  to  prevent  decomposition.  When  pus  is 
formed  it  is  washed  away  immediately,  and  thus  a  fairly  aseptic  condi- 
tion of  the  burned  surface  is  maintained.  Above  all,  in  the  early  stage 
it  vigorously  combats  the  collapse  which  is  so  often  present. 

For  lesions  of  the  third  degree,  but  comparatively  local  in  extent, 
the  first  indication  is  to  carefully  disinfect  them  with  solutions  of 
bichloride  1  :  2000  or  carbolic  acid  1  :  40,  and  to  cut  away  all  tissue 
actually  dead.     To  do  this  effectually  an  anaesthetic  is  usually  required. 

Indeed,  the  ansesthetic  should  be  given  before  the  removal  of  the  clothing — 
which,  in  passing,  it  may  be  said,  should  be  removed  with  the  utmost  care,  in 
order  that  the  epithelial  covering  may  be  preserved  as  far  as  possible.  In  the 
majority  of  cases  the  use  of  some  antiseptic  powder  is  preferable  to  ointments  as  a 
dressing.  Powders  are  more  apt  to  remain  antiseptic,  and  their  power  to  prevent 
suppuration  is  certainly  greater.  An  excellent  powder  for  this  purpose  is  one 
containing  iodoform  1  part  and  boric  acid  7  parts.  It  should  be  sterilized  before 
usine  by  steamine  for  nfteen  to  twenty  minutes.  It  can  be  used  generously,  with- 
out fear  of  iodoform-poisoning,  except,  possibly,  in  the  more  extensive  bums  in 
young  children,  where  the  hot  bath  is  usually  indicated.  Zinc  oxide,  bismuth, 
and  other  similar  powders  have  been  used  and  praised. 

If  ointments  are  used,  a  good  formula  is  one  containing  equal  jwrts 
of  the  ointment  of  oxide  of  zinc  and  of  naphthaline,  to  which  may  be 
added  5  \)QV  cent,  of  iodoform. 

Unguentin,  prepared  by  the  Norwich  Pharmacal  Company,  is  also  a  soothing 
and  antiseptic  dressing.  Carron  oil,  consisting  of  equal  parts  of  lime-water  anS 
olive  oil,  was  formerly  a  favorite  dressing,  but  is  now  supplanted  by  other  and 
better  preparations. 

Whether  powder  or  ointment  be  used,  over  all  a  thick  layer  of  anti- 
septic gauze  and  cotton  should  be  applied  and  bound  firmly  to  the  ptirt. 
The  dressing  should  not  be  disturbed  until  l(K)sened  by  the  discharges* 
In  the  less  extensive  burns  oftentimes  a  single  dressing  will  suffice,  ji. 
dry  asepti(;  scab  having  been  formed,  under  which  healing  g(x\<  om 
without  incident.  The  prevention  of  scars  has  already  been  alludeil  tr^ 
in  a  previous  panigraph. 

Bums  from  Ligrhtningr. — These  var\'  from  mere  reddening  of  thc^ 
skin  to  the  most  severe  forms.  Coexisting  with  thes(»  are  usually  found 
ptithological  conditions  of  even  more  importance  which  scarcely  com€^ 
within  the  se()i)e  of  this  chapter,  and  the  subject  may  be  dismissed  witl» 
the  stat(^mcnt  that,  so  far  as  the  burns  are  concerned,  what  has  already 
been  said  upon  the  subject  in  general  applies  equally  to  similar  lesion^ 
due  to  lightning. 


BUENS,  SCALDS,  AND  FROST-BITES.  485 

Frost-bites. 

Frostr-bites  result  from  the  application  of  cold  of  an  intense  degree 
Jor  a  time  sufficiently  long  to  arrest  the  circulation.  They  may  be  divided ^ 
like  hurnSf  into  three  degrees,  and  have  a  striking  similarity  to  them. 
The  first  degree  is  characterized  by  superficial  erythefma;  the  second, 
by  the  formation  of  vesicles ;  and  the  third,  by  eschars. 

As  a  rule,  the  parts  most  distant  from  the  heart  suffer  most^ — viz. 
|Kirts  of  the  hands  and  feet,  the  nose  and  ears.  (It  is  interesting  in  this 
connection  to  note  the  immunity  from  freezing  possessed  by  certain  ex- 
p)sed  parts,  such  as  the  eyelids  and  eyeballs.) 

Pathology. — When  a  part  is  exposed  to  cold,  contraction  of  the 
blmxl-vessels,  followed  by  retaixled  circulation,  is  the  first  phenomenon 
to  be  noted.  Depending  upon  the  intensity  of  the  cold  and  the  dura- 
tion of  exposure,  this  contraction  may  proceed  to  complete  obliteration, 
when  the  exposed  surface  becomes  white  in  color.  (Tnis  can  be  easily 
demonstratea  experimentally  with  the  ether  spray  when  used  as  a  local 
ana?stlietic.)  If,  now,  warmth  be  applied,  dilatation  of  the  vessels,  with 
severe  pain,  stasis,  thrombosis,  and  even  gangrene,  follows. 

Among  other  changes  that  have  been  noted  are  rupture  of  the  vasa  yasorum 
and  interstitial  hemorrhage,  ascending  neuritis  and  aegeneration  of  the  nerve- 
tubules,  leading  frequently  to  muscular  atrophy,  trophic  ulcers,  etc. 

Symptoms. — These  are  both  constitutional  and  local,  varying  with 
the  degree  and  duration  of  ex|)osure  to  cold. 

Constitutional  Symptoms. — In  extreme  cases  these  are  manifested  by 
a  subnormal  temperature,  difficult  respiration,  slow  pulse,  dilated  pupils, 
which  react  sluggishly,  incoordination,  apathy,  and  a  tendency  to  sleep, 
which  is  so  irresistible  that  the  individual  will  consciously  lie  down  to 
certain  dt^ath. 

Local  Symptoms. — The  first  degree  is  characterized  by  a  deejvred 
color  and  more  or  less  evident  swelling  in  the  affected  tissues.  The 
n^tarded  circulation  is  shown  by  the  slowness  with  which  the  color 
returns  after  its  dissipation  by  pressure.  The  i>art  may  become  more  or 
less  jiainful  as  warmth  is  applied  ;  usually  only  itching  is  present.  This 
degree  of  frostr-bite,  frequently  rejx^ated,  leads  to  the  well-known  con- 
<lition  of  chifhlains. 

In  frost-bite  of  the  second  degree  the  color  becomes  of  a  deeper  red  or 
bluish  tint,  and  the  part  is  more  or  less  covered  with  blebs.  These  may 
break,  leaving  ulcers  which  are  extremely  slow  in  healing.  Indeed, 
frost-bites  of  the  second  degree  are  usually  more  intractable  than  burns 
of  the  same  degree — /.  e.  the  vitality  of  the  tissues  is  more*  depressed. 

In  the  thii'd  degree  the  part  becomes  dark  blue  in  color  or  marble- 
like, is  anjesthetic,  and  is  covered  with  blebs.  Socm  gangrene,  local  or 
general,  supervenes,  followed  frequently  by  sepsis,  producing  general 
disturbance. 

Treatment. — This  will  vary  according  to  the  extent  of  surface  in- 
volved and  the  degree  of  the  freezing. 

The  treatment  when  a  large  portion  of  the  entire  body  is  frozen  con- 
sists in  the  gradual  application  of  wannth.  This  is  done  by  putting  the 
patient  in  a  cold  room,  rubbing  him  with  a  sponge  soaked  in  cold  water, 
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later  putting  him  in  a  cold  bath  (60°  F.),  the  temperature  of  which  is 
gradually  raised  to  90°  in  the  succeeding  three  or  four  hours. 

Stiviulants  may  be  given  subcutaneously,  or,  in  cold  water,  by  mouth 
where  the  individual  can  swallow.  (Large,  hot  enemata  should  nal  be 
used,  as  thrombosis  and  gangrene  of  the  bowel  may  be  easily  induced.) 
Vertical  suspension  of  the  part  (the  extremities,  for  instance)  should  l>e 
resorted  to  early.  When  pain  is  severe  it  may  be  mitigated  by  the  appli- 
cation of  cold  in  some  form,  as  the  snow-poultice,  ice-bags,  or  cold  wet 
cloths.  Artificial  respiration  should  be  practised,  and  continued  for  a 
long  time,  even  thougn  its  effects  are  not  at  first  apparent. 

Local  Treatment. — The  treatment  of  a  part  is  conducted  along  lines 
similar  to  those  just  considered  as  applicable  to  freezing  of  the  entire 
body.  The  restoration  to  a  normal  temperature  must  be  gradual ; 
therefore  snow  or  ice  should  be  first  used  and  followed  by  warmer  appli- 
cations. Dry  rubbing  of  the  part  is  also  useful.  When  ulceration  has 
occurred,  it  may  be  treated  as  in  the  case  of  bums  with  any  of  the  \^ri- 
ous  antiseptic  powders  or  ointments  pre\4ously  mentioned.  Where  the 
frozen  surface  is  extensive,  the  continuous  bath  may  be  used  with  great 
advantage,  and  for  the  same  reasons  that  indicated  its  use  in  burns. 
Its  temperature  will  of  course  be  regulated  by  circumstances.  We 
have  in  mind  here  the  bath  as  used  after  reaction  has  been  finally  estal>- 
lished.  When  the  part  becomes  gangrenxms  we  should  redouble  our 
antiseptic  precautions,  and  when  a  line  of  demarcation  has  formed 
between  the  living  and  dead  tissue,  remove  the  latter.  In  the  case  of  an 
extremity  this  means  amputation  or  disarticulation.  Where  suppura- 
tive cellulitis  occurs  it  must  be  met  promptly  with  free  incisions,  disin- 
fection, and  thorough  drainage  in  the  usual  way. 
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THE   MUSCLES,   TENIX)NS,   AND   TEKDOX^SHEATFIS,  BURSiE, 

AND  FASCIAE. 


By  Herbeht  L.  Bl  rrell,  M.  D. 


MAliFOBMATIONS, 

Congenital  muscular  deformitieB  nrv  met  wit!i  oecasi anally.  They 
are  always  due  to  either  the  absenee  of  eertaiu  iniiseles  or  t<>  the  prrs- 
enet^  oi*  superounierary  inut^cles.  The  ab^ieiiee  of  the  pectoral  jiHist*h.*s 
is  recorded. 

Webbed  fingers,  or  eyndactylism,  is  a  eoiigeuital  fusion,  mom  or 
less  pt*rfeet,  *A'  two  nr  nifjre  dinfits.  It  is  not  wry  rare  ;  it  often  oeeui*B 
in  more  than  oiw  luemher  nl*  a  family,  ant!  frerpiently  reeurs  in  sueeeed- 
inj^  j£eueratit*ii,^.  It  is  ilne  to  the  frmoves  in  tlie  hand  t»f  the  fu'tus  fail- 
ing to  liec'f>me  elefts.  The  ^' wehhing' *'  may  involve  two  or  mure  fingera 
in  one  or  both   hands,  the  union  being  |)arlial  or  eomplete.     Tlie  indi- 

Fig.  195. 


Webbed  and  supernumerary  fingers. 


\idual  tirifrers  in  fijrm  are  frecpiently  perfeetly  iicinnnl,  Tfiev  may 
be  joined  in  three  wavi^ :  Hrst,  by  a  narrow  or  wide  w(4i  ol'  skin  and 
eonnertive  tissue;  seeond,  they  may  lie  in  close  apposition  ;  and  third, 
the  bones  c»f  two  "finders  may  he  fuse<l  together  either  partially  <»r 
througliout  their  length.  The  usefulness  of  the  hand  k  often  but  tittle 
ini|>ain'd.     Sn|Mvrnnmeniry  Kiigers  not  infref|yently  oecur  in  eonjunetion 

fi^yndaetyli^m  (Fig,  li+5). 
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in  it  an  elastic  ligature  or  a  vsilver  wire,  with  the  ends  attached  at  the 
wrist  until  the  edges  are  united.  After  these  edges  are  well  covered 
with  epithelium  the  remainder  of  the  web  is  simply  cut  through. 

The  best  operation^  and  the  one  generally  used,  is  illustrated  in 
Fig.  197.  Two  flaps  are  taken,  one  from  the  palmar  surface  of  the  first 
finger,  and  the  second  from  the  dorsal  surface  of  the  next,  by  incisions 
made  along  the  median  line  of  the  fingers  («).  By  so  doing  two  flaps 
are  obtained,  each  of  which  is  of  the  length  of  the  finger  and  in  width 
enual  to  a  quarter  of  the  whole  circumference  of  one  finger  with  the 
added  width  of  the  web  (6).  These  flaps  are  freed  so  that  the  palmar 
flap  of  the  second  finger  remains  attached  to  the  first  finger,  while  the 
dorsal  one  from  the  first  finger  remains  attached  to  the  second  finger. 
The  flaps  are  then  brought  around  each  individual  finger  and  sutured 
into  position  (c).  Care  must  be  taken  to  adjust  the  flaps  and  sutures 
accurately  at  the  base  of  the  fingers,  and  the  fingers  must  be  kept  well 
apart  by  the  dressing ;  otherwise  a  partial  failure  may  occur.  In  case 
the  bones  are  only  united  for  a  slight  distance  they  may  be  cut  or  sawed 
apart.  Other  methods  of  treatment  are  sometimes  described,  but  they 
do  not  diflfer  essentially  from  those  given  here. 

Webbed  toes  are  less  frequently  seen  than  webl^ed  fingers.  As  the 
deformity  interferes  but  little  with  the  usefulness  of  the  foot,  and  as  the 
parts  are  concealed  from  sight,  operations  are  unneceasary.  Should  an 
oj^eration  be  desirable,  however,  it  would  be  done  in  the  same  manner 
as  for  webl)ed  fingers. 

Webbed  knee  is  a  very  rare  condition.  The  femur  and  tibia  are 
not  fused,  but  the  knee-joints  are  flexed  by  a  web  of  skin  and  connec- 
tive tissue  in  the  popliteal  space.  In  one  instance,  where  both  knees 
were  in  this  condition,  a  typical  plastic  operation  corrected  the  deformity, 
but  it  was  necessary  to  divide  the  outer  and  inner  hamstrings. 

Surgical  Injuries  op  Muscles  and  Aponeuroses. 

Aponeuroses  are  either  thin,  flattened,  or  ribbon-shaped  structures  serving  the 
same  ]>urpose  as  tendons  by  attaching  the  broad  flat  muscles  to  the  bones,  or  they 
are  membranous,  composed  of  interlacing  fibres  surrounding  the  muscles  and  pre- 
venting their  displacement  and  being  continuous  with  the  muscle-fibres.  They 
are  rarely  the  seat  of  active  disease  or  injury,  but  they  are  important  in  forming  a 
barrier  to  the  extension  of  inflammation  and  suppuration  from  one  layer  of  tissue 
to  another.  A  thorough  knowledge  of  their  arrangement  is  of  great  value  to  the 
surgeon,  for  they  frequently  impede  the  progress  of  inflammatory  products  toward 
the  surface,  ancl  by  so  doing  conceal  and  favor  invasion  of  the  deep  structures. 
Punctured  wounds  and  ruptures  of  the  aponeuroses  are  the  only  ones  which  need 
surgical  attention.  The  former  may  occur  in  any  punctured  wound  of  the  skin, 
and  does  not  require  special  treatment.  The  latter  may  give  rise  to  muscular  dis- 
placement or  hernia,  and  the  treatment  is  described  below. 

Muscular  hernia  is  the  protrusion  of  a  limited  portion  of  the  mus- 
cular substance  through  its  ruptured  fascia  or  aponeurosis.  This  cK»curs 
only  during  contraction,  forming  an  elastic  tumor  which  disapi>ears  dur- 
ing relaxation.     It  results  in  im|)ainnent  of  muscular  ])owers. 

The  DIAGNOSIS  is  easily  made  and  the  wounded  edges  of  the  tear  in 
the  a|X)neurosis  can  be  readily  felt. 

Treatment. — In  recent  cases  rest  and  pressure  generally  result  in 
a  cure.     If  necessary,  the  edges  of  the  oiHiuiug  in  the  fascia  should  be 
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freshoni'd  urn  I   l>nni£clit   t«^g<jtlR'r  by  sutures.     If  tlie  discomfort  caufi 
by  a  mii8iiilar  lieniia  is  only  slight,  an  improvised  pad  or  truBS  tnajf 
I'elieve  the  patieut, 

IxjnRTK.s  OF  Musci.es. 

Muscles  from  tbcir  situatiou  arc  frcipicutly  exposed  to  violences  ]R 
they  arc  not  niiijiriouly  hyureil^  nur  iirc  tlicv  fivquently  the  scat  of 
surt^ieiil  disease.  Tbcy  arc  lialjlc  to  contusions,  stmins,  ruptures,  ilh- 
h.ications,  aud   wounds. 

Contusions  may  l>e  slight  or  severe.     A  sli^lit  contnsiou,  if  it  r»ccur 
in  a  healthy  inusele,  may  he  qnickly  recovered  fn>ju.     Severe  eontnsiori 
are  awoiupanied  Ijv  swelling  an<l   discnltiratiou  of  the  overlying   skin*! 
Ififiamuiation,  snppnnitiun,  aud  atn»pliy  may  ensue,  the  hitter  proiiably 
hiding  the  result  nf  a(*(n*nipauying  nerve-injury* 

Haematoma  of  the  stemo-mastoid  muBcle  is  a  condition  wliieh  is 
sometimes  seen  in  ap|wirently  healthy  ehihtren  at  birth  or  shortly  after.. 
It  is  usually  u  hwjidized  swelling  in  the  b<Kiy  of  the  mus<'le,  lint  the! 
whole  length  of  the  muscle  may  be  involved.  It  is  thought  to  be  duel 
tu  f»n:'ssure  or  to  partial  ru[)tnrc  of  the  muscles  from  traction  during' 
lurth.  It  is  always  unilateral,  and  it  disai»[>ears  spcm taneonsly  in  froni 
two  to  six  months. 

Gaudier  has  reported  two  casei?  in  infanta  where  during  vaccination  a  guddenj 
muscular  Mction,  due  to  turning  the  head  aside,  ruptured  some  of  the  muscular  1 
tibresj  of  the  ^terno-t'leido  muscle,  iiiirl  tliere  resulted  a  ha'iuatonia.     These  casei 
are  unifjue,  in  that  haematoma  ha^i  always  been  ounsidered  a  condition  ansin^J 
through  |ires-sure  or  traetion  in  delivery. 

A  strain  is  a  stretching  of  a  mnsele,  with  prolmlily  always  a  small 
amount  of  rupture  of  musc^le-fibre.     Strains  are  often  followed,  esjic- 
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Raptured  long  head  of  iefi  birt-^iM  miucle  (case  of  Dr.  George  H.  Muula). 

eially  when  they  CK-enr  late  in  life,  l>y   troublesome  piin  resotnhling 
rheumatism.     Strains  occur  mo&t  frequently  in  the  muscles  of  th^  liMck, 
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hips,  shoulders,  arms^  anil  legs.     Thov  ovvuv  often 
nmsculiir  efforts. 

Treatment. — During  tlit^  tivutv  stu^o  t>f'  t^itlier  a  t'ontutjiuii  or  a 
stmiu,  rest  to  the  atfwttHl  jmrts  is  iiujx^nitive.  Hot  fomentiUioiLs  or 
evarntnitiiig  Ititioim  arc*  adjnvants  to  be  usecl.  As  suoii  as  tht*  jiain  and 
tooderness  diioiiiish,  loassage,  passive  motirai,  Ihiinietits,  and  t'lertricity 
may  he  applied. 

Subcutaneous  rupture  of  healthy  muscloB  and  tendons  is  of  (*<iin- 
jiaratively  eoinrnoii  (Hireurrcnce  ;  for  example,  in  most  casee  of  strain 
some  rupture  uf  the  miKsele  ensues. 

Complete  rupture  of  a  musele  is  nire.  Rupture  generally  takes  pUu-e 
in  the  teuthm  near  the  unit^n  with  the  uiusele  or  at  its  insertion  A*n  tlie 
bone.  The  power  of  resistan<'e  of  a  healthv 
mnsele  is  very  greats  and  it  is  siid  that  riip- 
tiuvs  (X*enr  only  as  the  result  of  some  invol- 
untary aetion  and  when  the  muscle  is  tiiken 
unawares.  Rupture  of  either  a  musele  or 
tendon  is  aeetmipiuied  hy  sudden,  violent 
pain  iind  loss  t*f  power  A  distiuet  snap  is 
almr>st  always  heard.  TIieiT  is  usually,  unless 
the  altiiM^ted  musele  or  tendon  lies  <lf(ply,  a 
marked  depression  between  the  severetl  ends. 
This  dej>n\ssiou,  wliieh  is  easily  felt  at  Hrst,  is 
often  masked  by  the  aeeomjmnying  swelling 
wliieh  quiekly  erani's  oti,  and  is  tbie  to  the 
extravas^ition  of  blood  iu  th<'  surnaiiuling 
part.s.  The  tendons  «»f  the  bieeps^  the  trieeps, 
the  deltoid,  and  the  j)eetondis  major  have 
been  torn  ajmrt  liy  violent  exereise,  in  lifting 
t>r  e  1  u t e h i  ng  at  s*  1 1 u e  *  >1  >j ee t  i  u  t a  1 1 1  ng  ;  1 1 1 e 
6ternr»-mastoid  from  vink/nt  vfiniiting  or  ex- 
cessive traction  in  ehildliirth  ;  tht^  prtjuutor 
radii  teres  and  plautaris  in  lawn-tennis  ;  the 
reetus  idjdominis  and  the  internal  iind  external 
oblitjue  must^-Ies  in  tetanus  and  from  falling 
across  iron  bars;  the  teialo  Aeliilles  and  gas- 
tr(K*nemius  on  alighting  su<hleulv  from  a 
height;  the  f|uadri<'e[>s  extensor  tendon,  tlte 
liga  men  turn  jjatelhe,  the  bleeps  f^emiiris,  and 
rectus  femoris  Uy  falling  backward  or  forward 
on  the  iee;  ad^luetor  hmgus  in  luvrsebaek 
riding;  semimetnbmnosus  in  lifting:  and  the 
nuLS'les  of  the  perineum  und  sphiueleraui  in 
jMirturition,  Folhiwing  long  luid  exhaustive 
illnesses,  sueli  as  fX'cnr  in  typhoitl,  tyjvhus,  and  searlet  fevers,  the  mus- 
cles and  tendons  lose  their  jwjwer  of  rt^sistanee  and  o}\en  ruptiu'e  from 
the  verv'  slightest  muscular  force. 

The  flexor  and  extensor  tendons  *tf  the  l»un*l  are  ruptur4*d  at   their 
iuM^rtions,     This  aecideut  fK-eurs  frccpiently  to  ball- players.     In  violin* 
claying  the  extensor  tendon  of  thr  middle  finger  t>f  the  left  hand  has 
n  torn  away. 


formed  a  new  Httiu]hmi?nC  in 
Oie  bfeipiinl  gruiwtv. 


^ 
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Treatment.— In  the  simple  forms  of  rupture  the  treittment  oomisll 

of  fthmiuh'  rtat  in  a  position  which  gives  the  grt*att'st  d ogive  of  reliixatitil 
to  the  injured  jKtrf  and  approximates  as  closi'ly  as  possible  the  ruptur 
ends  of  the  musele  and  teiKloii,  Compim^ion  by  bantla^^es  and  splint 
is  used  when  neeessarv.  The  applieatioii  of  ire  or  am«lyne  lotions  h: 
tens  the  aljsorption  of  the  effusion  and  promotes  t»urly  rejmir.  When 
the  funi'tion  of  the  ruptuivd  musele  or  tendon  is  one  of  eon^ide^lble 
im[><n'tanee,  ur  it  is  obvious  that  the  ruptured  entls  will  not  unite,  it  is 
neeessary  Uy.'nifffir  the  same  by  ^uten  incision  luider  antiseptie  precautions. 
The  Hexor  and  extensor  tendons  of  the  hand,  the  quadriee|>,s  and  jiatellar 
tendons,  and  the  tendo  Achilles  are  the  ]^rinei|)jil  one^  which  require 
ojKTation.  Catgut  or  silk  is  um^d  for  the  sntnreand  the  wound  Is  closed 
withuut  drainage,  the  limb  being  jvlaeetl  iri  the  most  favomlde  position 
for  iT'laxatifdi  of  the  affected  j>art.  (Juntraeturt^s  smnet in les  develop  sul>- 
secpient  tn  niuseuliir  ruptiu'es,  This  is  due  Ut  tlie  action  of  antiigonistie 
nuisehs,  as  in  congenital  tMrtieollis  iVom  rupture  uf  the  sterno-mastoid, 
or  to  eontractiun  of  the  cieatrieial  tissue. 

Dislocations  of  muscles  and  tendons  are  caused  by  the  laceration 
of  their  fascial  and  synovial  sheaths.     They  are  not  frcHpiently  seen,  and 
those  tendons  most   liable  to  dislocat<*  an^  tlie  long  heail   of  the  bicvps 
from  the  liiripital  groove,  the  jK^roneus  longus,  the  peroneus  brevis,  the 
tiiaalis  [>ostieas,  and  the  plantaris  in  severe  spmins  i)f  the  anklo-joinf ; 
the  sartorius  and  t[uadriceps  in  severe  sprains  of  the  knee;  and 
extensor  tendons  on  the  back  of  the  wrist,  as  well  as  the  flexor  car 
ulnai'is  in  sjimins  of  tlie  wrist.    The  latissiinus  doi'>^i  inus*-de  nmy  beeou 
displaced  w^here  it  piss^^s  over  the  hnver  angle  of  the  scapuhi,and  is  rec- 
ognized l>y  the  proinincuee  of  that  [Kirtion  of  the  Imne,     Dishx»ation  uf 
a  muscle  or  tendiai  is  recognized  by  acute  jMiin,  liy  a  certain  amount  of 
loss  of  function  in  the  [>art,  and  by  the  jumping  of  the  tendon  from  its 
anatomical  ]>osition  on  contraction. 

Treatment. — Tht*   tendon   or  niuscle   may  be   reatlily   reduced  bv 
manipulation  of  the  limb  and   by  |>n*ssnre,  in   the   majority  itf  recent 
injuries.    The  ditticidty  is  to  keep  tlie  tendon  in  ptisititKn,  and  it  is  doubt- 
ful  if  a  ruptured  tendon-sheath  ever  unites.     After  replacing  a  tendon 
it  shouhl  be  hehl  in  its  position  by  a  dressing  which  maintains  presgwtv 
at  the  point  of  disliKnition  while  the  injured  |iart  is  placed  in  a  relax^Ji 
position  ;  fnr  example,  in  the  pcnaiei  tendons  this  wxiuld  l>e  with  the  C^^ 
extended  and  abdu(4e<L     If,  aftei^  tiTatnicnt  in   the  above  manner     "tf^^T 
several  we<'ks,  the  dishK^ition  jH^rsistently  re<'urs,  an  o/)/'n///oy*  for  it6i*^m^»^ 
is  justitiiil>lc.      Under  full  antiseptie  precautions  an  incision  is  niade,      "t^^*' 
lacerated  edges  of  the  slieath  should  be  frt^shened  and  sutured  togeC^*^'^ 
over  the  tendon,  or,  if  the  <lishx'Jition  is  out  of  a  groove  in  the  bone,       tl^ 
|x*riosteuni  maybe  nused,  the  gnwne  deei>ened,and  the  periosteum,  v^ta''iw^ 
the  sheath,  sutured  over  the  tendon. 

Wounds  aud  sections  of  muscles  and  tendons  may  be  elassifc^f^' 
in  tiu^  same  numncr  as  wounds  of  other  tissues,  into  incised,  eontu  r^tii 
lacerated,  punctured,  aud  gunshot, 

Thkatment.— This  is  the  same  as  is  applicable  to  wounds  nt 
earae  cliaracter  in  other  tissues.     The  essentials  are  arrest  of  hcmorrl*.- 
thorough  cleansing,  the  removal  ol^  all  extmneoos  matter,  and  aciMi 
approximation  of  the  ends  of  the  cut  muscular  fibres  as  far  as  it  Ls 
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sible  to  attain  by  suturing  with  catgut  or  silk.  If  there  has  not  been 
extensive  loss  of  tissue,  true  muscular  regeneration  may  occur  and  loss 
of  function  may  not  ensue.  Absolute  rest  until  union  has  taken  place 
is  essential.  If  kept  free  from  sepsis,  the  gra\4ty  of  these  wounds  is 
usually  slight.  Complete  division  of  tendons  is  much  more  common 
than  of  muscles,  and  even  at  the  exjxjnse  of  materially  lengthening  the 
original  wound  the  cut  ends  must  be  found  and  carefully  sutured.  Con- 
siderable difficulty  is  often  experienced  in  securing  the  divided  tendons 
of  the  hand  and  forearm,  and,  when  several  have  been  severed,  in 
adjusting  the  proper  ends  one  to  the  other.  If  the  wound  has  been 
allowed  to  heal  without  the  tendon  having  been  sutured,  it  is  necessary 
to  reopen  the  wound,  find,  freshen,  and  suture  the  ends,  in  order  to 
restore  powder  to  the  divided  structure.  In  gunshot  wounds  there  is 
usually  only  slight  destruction  of  tissue :  the  muscles  and  tendons  are 
partially  cut  through,  apparently  being  separated  and  pushed  to  one  side. 
These  wounds  should  not  be  sutured,  but  cleaned,  packed  lightly  with 
iodoform  gauze,  and  allowed  to  granulate. 

Begreneration  of  Miisclee  and  Tendons  (vide  Chapter  XXII.). — 
Regeneration  of  muscular  tissue  takes  place  only  to  a  limited  extent 
after  loss  of  substance. 

Normal  increase  in  size  of  muscles  occurs  chiefly  through  the  increase  in  size 
of  the  individual  muscle-flbres.  There  is  first  seen  an  increase  in  size  and  num- 
ber of  the  muscular  nuclei  by  division.  These  new  cells  or  sarcoblasts  are  spindle- 
shaped,  gradually  lengthening  out,  and  showing  striations.  Eventually,  each  one 
forms  a  muscle-iibre.  In  slight  wounds  and  injuries  the  cicatrix  may  be  entirely 
muscular,  but  when  the  loss  of  tissue  is  extensive  the  defect  is  largely  filled,  by 
connective  tissue.  After  section  of  a  tendon,  regeneration  occurs  in  one  of  two 
ways :  If  the  space  in  the  sheath  between  the  divided  ends  becomes  filled  with 
blood,  a  callus  of  granulation-tissue  is  formed  around  the  tendon  and  sheath  which 
gradually  encroaches  and  absorbs  the  blood-clot.  This  in  time  becomes  practically 
normal  tendon-tissue.  The  process  is  accomplished  by  proliferation  of  the  cells 
of  the  tendon  itself  and  of  the  tendon-sheath.  If  the  blood-clot  is  absent  in  the 
sheath,  its  walls  come  together  and  unite,  in  this  way  uniting  the  ends  of  the 
tendon. 

Diseases  of  Muscles. 

Myalgria  is  often  known  as  mnsexdar  rheumatimi  or  neurah/ki,  neither 
term  being  strictly  correct.  It  is  a  painful  affection  of  the  voluntary 
muscles,  and  oftentimes  dates  from  some  strain  or  blow.  It  is  charac- 
terized by  sudden  pain  and  is  intensified  by  strain  or  exposure.  It 
occurs  most  frequently  in  the  muscles  of  the  back  and  in  the  neck.  It 
is  (x?casionally  found  to  depend  upon  some  specific  cause,  such  as  syph- 
ilis, tuberculosis,  lead-poisoning,  or  malignant  disease. 

Treatment. — Subcutaneous  injections  of  one-sixtieth  of  a  grain  of 
atropia  into  the  body  of  the  muscle  are  said  to  give  prompt  relief. 
Other  remedies  are  massage,  electricity,  hot  baths,  dry  heat,  and  the 
administration  of  salicylic  acid  and  iodide  of  j)otassium. 

FunctionaJ  Disorders  of  Muscles. — Temponiry  loss  of  muscular 
power,  with  or  without  spasmodic  contraction,  is  a  condition  occasionally 
seen.  It  comes  in  muscles  which  have  been  overworked,  subjected  to 
any  unusual  strain  or  position,  or  exposed  to  cold.  A  common  example  is 
xcnter^s  cramp,  in  which  the  muscles  of  the  hand  are  atf*ected  only  when 
holding  a  pen.     It  begins  gradually,  but  very  soon  the  hand  is  com- 
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pletely  (lisiihl«'<l  A  ^t^neml  nervous  t'oiuliUon,  with  fntigue,  prediia^ 
poses  to  its  develoiJiiJi'iit.  (ieiieml  systemic  treatment,  as  \vc41  ixn 
t*nm]>lete  tx'M  and  liwal  miissti^e  with  oh^ctricity,  eomprises  the  tix?jit- 
nieiit.  Viirioiis  deviees  for  it.s  relief  jhmI  prevention  nav*e  lieen  am- 
triveil,  the  liraeelet  of  Xusslinuni,  whirli  idhnvs  the  jiatient  to  eontinur 
his  writiiijLT,  heing  t!ie  most  useful  ontv  Another  fretpuMit  fonn  of  eninip 
is  thp  excessively  painful  tonir  spasm  wliitli  eouu's  on  in  the  ealves  of 
the  leg  after  ♦JverM.'xertiun,  as  in  mcMintaiii-eliiid>ing  or  after  remaining 
hmg  in  one  position.  It  sometinK^s  attaeks  one  when  quiet  in  l>e<i, 
prolmhly  einised  hy  the  finit  being  held  in  a  jmrtieular  position.  The 
tlealh  of  skilful  swimmers  may  he  due  to  attaeks  of  ninscular  e^lmfl^ 
nf  this  deseription. 

MyositiB  and  Inflammation  of  Muscles. — ^HyiK:*itemia  in  mnseles 
may  Ix*  due  to  tniumatism,  inflammation,  to  extension  from  eontiguous 
inflammation,  or  to  an  infection  from  the  ]>resenee  of  miero-or^nisnis. 
In  nuiseleas  well  as  in  other  tissue  iidlummation  n*sults  in  effusion,  sujv 
piu'^itirui,  idcenitiou,  and  ne<'rosis.  The  limited  amount  of  inrtumination 
of  mnseh.'  which  foHows  a  sinijilc  ctuitusion  is  eharaeterized  hy  an  exu- 
date of  scrum  an<l  hy  eel  hilar  intilt  ration  aroniul  and  l>ctween  the  mus- 
ele-tibn:*s.  If  the  trauma  is  sufficient  to  ilo  |>ernuiuent  injury  to  the 
mnseh?-t issue,  and  there  is  no  infeetimi  to  jjnxlnee  suppuration,  ch^udj 
swelling  and  eojignlation-ueerosis  fi4!ow.  The  defects  caustxl  by  this 
uccHisis  in  the  mus(4e-tissne  are  to  a  certain  extent  replaced  by  the 
proliferation  of  mns<!le-eells,  as  has  been  tleserihed  under  Regeneration 
of  Mnselcs,  If  this  neerosis  is  extensive,  there  is  a  eonsideralde  fonnii- 
tiou  of  fine  eoiinective  tissne  in  the  musele->9ul>stanee.  Thejw  sinijik* 
forms  of  liypenemia  are  known  as  miffisKiH  Hfrosn  and  m^fOAtiin  fibrumi^ 

Mtfmitis  pttnilettfa  is  the  snjjpui-ative  and  gjingrf*nous  form  of  in- 
flamnuition,  which  is  always  due  to  ha(*tenal  infection.  It  may  be  either 
acute  or  chronic,  occnirring  in  the  form  of  abscesses  or  as  diffuse  sup- 
puration. It  w'curs  ill  the  course  of  (*omponnd  fnictures,  in  general 
sceptic  infeetious,  and  in  endocanlitis,  erysijKdas,  typhoid  fever,  and 
inhereuhjsis. 

MifoHitiH  osmfiefDhH  IS  a  |KH-nliar  form  of  inflammation  in  which 
plates  of  hoiu*  are  developed  in  tlu?  sul>stanee  of  the  muscles.  It  may 
cMi-eur  in  connection  with  the  fVjrmation  of  callus  in  the  bone  after  frac- 
ture and  as  a  residt  of  cuntiuned  or  frcqu(*ntly  rt^jR!attHl  irritation  or 
traumatism. 

!*h!et\'<  hmiv  is  a  small  plate  of  hone  in  the  adductor  hingus  muj^le 
<d'  the  thigh,  fV>rming  as  the  result  of  kucc-prcssure  against  the  saddlo- 
Dnfl  boiif  is  a  similar  condition  in  the  ch'ltoid  musede,  and  h  oecasion- 
ally  seen  in  soldiers. 

TliKATMENT. — Complete  excision  of  the  deposit  is  called  for  if  the 
symptoms  produced  are  annoying. 

There  is  a  more  general  form  of  muscular  ossification  known  &^ 
j/rofi respire  mt/oftifh  osxifiraris^  in  whi<'h  a  large  number  of  mnscdes  in 
the  hixly  gradually  lj(»cumc  the  seat  nf  extensive  l»4Uie-<lej^H)sits.  Thijs 
may  come  on  as  the  n*sult  of  a  slight  hhiw  or  even  without  a[)}>34reut 
cjuise.  In  the  beginning  small,  hard  nodules  are  felt,  whitdi  incnmsc  in 
size  ami  become  true  bone,  brauchitig  out  tliruugh  all  the  muscles,  esjK^ 
<'ially  those  of  the  baek.     If  seen  early  in  the  course  of  the  disease, 
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the  depoi^its  may  ho  cxi'ischI,  hut  the  severe  tiises  iii-e  U!?nally  helpless 
frnra  the  ineepdim  c»f  tlie  disease.  The  etiol(»^v  of  thiH  disease  is 
iilKseiire.  It  lias?  hwu  sug^esttnl  that  it  is  eoiigenital  and  that  it  is  due 
to  the  fietal  develt^jmieiit  of  hone  not  eeasin^. 

Calciflcatioii  of  Muscles. — This  is  a  etmditioii  in  wldeh  there  is  a 
ilejMisit  of  lime  salts  In  tlie  niuseles.  It  may  oetnir  in  two  forms  :  Hrst, 
as  masses  whit^fi  are  known  as  rtnn^remvul^,  whieh  merely  he  in  the  brxly 
nf  the  mnsele,  or,  seeond,  as  a  f/enerai  injiitrafion  into  tlie  musele-taljres* 
The  tirst  ftirm  is  the  ultimate  result  of  tubercidai*  necrosis  and  abscess- 
formation.  Oidy  a  part  of  tlie  necrosed  mass  is  absorbed :  the  re- 
nuiinder  heeonies  caseous,  then  calcified ,  and  is  enek»sed  in  a  cjipsule  of 
eonneetive  tissue.  If  tliis  inspissated  sulhstance  ^ivcs  rise  to  trouble,  it 
may  he  readily  excised.  The  second  form,  wliieli  is  more  pro}KTly 
s[x>ken  of  as  caleitication,  is  a  genuine  intiltmtion^  ami  is  excet^tlingly 
rare  in  mnsc^es.      It  has  been  found  in  the  muscles  of  the  legs. 

Degeneration  of  MuscleB.— The  muscdes,  like  otiier  tissues,  are  the 
seat  of  various  forms  of  inflammatory  d<'gencnitions.  Some  of  these 
constitute  delinitc  surgicid  lesions,  others  are  the  setpiehe  or  manifesta- 
tions of  general  disease,  while  still  others  may  be  the  result  of  iK>i8on- 
ing  by  ai>^nic,  phosiihonis,  etc. 

Cioiidt/  Siciliiitt/  and  Fafty  Degeneraikm. — In  cloudy  swelling  or 
granular  degeuemtion  there  is  an  increase  in  the  size  of  the  cells  due  to 
the  accumulation  of  fine  granules  in  the  protoplasm. 

The  tissue  macrosco  pi  cully  has  a  dull,  ch^udy  lu^ipect,  and  under  the  microscope 
the  granules  obscure  the  celbrmclei,  which  beeo me  visible  on  the  additiun  of  anctie 
iicid.  Thi«  degenerative  process  may  disapjiear  and  the  eeilH  return  to  their  natural 
condition,  or  die  granular  material  may  break  down  imd  disappear  Fnti)/  defifn- 
era f ion  may  exiHt  with  ciottiitj  mvdiUnj  mt  may  remdt  from  it.  In  tatty  de|jeneratitin 
the  drops  of  fat  arc  seen  in  the  eells,  heing  i'ormed  prolmhiy  hy  the  dewtruotion  of 
cell-albumen.  In  nc^rnnd  tissue  the  musele'Cell  eontains  no  lat,  although  there  is  a 
certain  amf»unt  of  fat  anion^  the  muscle-fibreH.  An  increaj*e  of  the  latter  is  not 
fatty  de^reneratton.     Fatty  degeneration  oe(!tir8  a8  the  rcisnlt  of  diminished  oxida- 


tion, or  it  may  re^^ult  from  aniemia,  from  variouf^  foruif*  of  acute  or  chronic  poison- 
ing, from  the  acute  inf< 
paralysis  or  ankylosis. 


ing,  from  the  acute  infectious  diseases,  and  from  inactivity  of  the  muscles  following 


Waxif  i^efimeraikm  of  the  miimles  i»  a  form  of  eoagu la ti*>n- necrosis* 
in  M'liieh  the  miiscle-hhrt^  in  places  becomes  disintegrated  and  the  con- 
traetile  myosin  cougiilates  into  nefraetive  honingeneoiis  masses.  The 
tihr(*s  enlai-ge  and  become  transparent  from  the  presence  of  colloid 
material  in  the  cells.  The  striations  dis"ti>pcar,  their  jKisition  heing 
indicated  by  lines  of  separation  in  the  refractive  masses.  This  tlegen- 
enitinn  nuiy  result  in  the  destruction  of  individual  muselr-filires  i^r  of 
large  areas  of  musi'le,  whieh  are  always  incapable  td'  rejniir.  The 
muscle,  to  the  naked  eye,  ivscmhles  the  flesh  of  Hsli,  having  ii  dull, 
grayish  color.  Waxy  degeuemtion  of  lunscles  oecurs  in  consetjuence 
of  long-con tinne<l  febrile  conditiruis  ;  in  the  abchmiiuul  Dmscles  after 
severe  ty|)h<iid  and  pner|>eral  fevers;  in  tetanus  and  after  extensive 
bruising,  crushing,  or  tearing. 

Amiffoitl  Ihyrntraftftft  of  Mtt^^rha, — Amyloid  disease  is  one  of  the 
degenerative  |>ro<-esses  whieh  more  rarely  attaeks  nniseles  than  the  other 
tisjsues.  Not  iiifrctpiently  it  tK'curs  in  the  muscles  ni  the  lieurt,  the 
tongue,   and    the    larynx    as   a    result  of  inflammatory   processes.     It 
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is  charaeterizL'il  by  the  ilcpusit  nf"  a  |>eciiliiir  albuminous  matifrial 
known  as  ami/hid  iitthda}ti*t'  betWLH*ii  tbo  musckvcells  rather  than  in 
tlxeni.  This  reHults  in  et?ll-atn»pliy  and  lo8s  of  function.  It  fcillows 
extenmve  syphilitic  lesions,  and  is  a  st^qnel  to  long-eon t in ueil  suppura- 
tion, es|>eeially  tubercular  and  other  iufeetious  be »ue- processes.  The  dis- 
ease is  generally  regarded  as  ineundjie,  and  it  is  iuijMjrtant  that  it  be 
recognized  by  tlie  surgeoji.  All  antliurittcs  consider  that  extensive 
amyloid  disease  is  a  contraindication  to  c*penitit>n.  The  writer,  however, 
has  suecessfnily  operated  on  a  nnmlier  of  jmtients  who  have  had  amy- 
hjid  disease. 

Syphilis  of  Muscle©.— *Sy  phi  I  is  of  the  uiuscdes  is  not  rare.  It  may  . 
manifest  itself  at  any  time  in  the  course  cd'  the  disease,  es|K>cially  in^H 
the  tertiary  stage.  It  may  apjiear  loc^alized  as  a  gumma  or  as  a  diti'iiad^^ 
syphilitii'  myositis.  (Tunimata  are  fuiind  generally  in  the  nuiscles  of 
the  legs,  arms,  and  neck.  The  muscles  of  the  tongue  an*  frequently 
involved,  and  even  the  heart  and  iliaphmgni  may  i»e  invaiied.  They 
<K'enr  as  distinct  rounded  tmnnrs  iu  the  IhmIv  of  the  muscle,  varying  in 
size  up  to  a  [ligeonV  e^i^  or  even  larger.  Three  have  Ix^en  c>bs*.Tve<i  in 
one  steruo-iuustoid  uiusele.  These  sweHiugs  ai-e  freijuently  so  hanl  and 
so  well  defined  as  to  lead  to  an  operation,  and  excellent  surgeons  have 
erred  in  attempt! ug  their  reuioval.  These  syphilitic  gnjwths  are  usually 
of  an  unstnble  nature,  there  being  an  extravasation  of  leueoeytes  without 
the  fi^nuatioH  of  graunlatiou-tissue.  The  leucocytes  pc*rish  by  fetty 
degent^ration  ;  suppunition  and  uleeratiou  ensue;  small  areas  may  Ix* 
i"eabsorbt*il.  In  larger  ginnmata  there  may  be  a  central  zone  of  msea- 
tion,  surrounded  by  graunliitioii-tissiie  which  l>ecomes  transformttl  inte 
connective  tissue  and  causes  the  common  depressed  cicatrix  of  syphilis. 

The  DIAGNOSIS  is  at  times  very  clear,  lait  guramata  are  frequently 
confounded  with  malignant  growths ;  iu  fact,  not  infrequently  the  diag- 
nosis is  established  by  tin*  success  of  the  syphilitic  treatment. 

Sifpfitilftc  m}fo,sitis  may,  as  a  rule,  Uv  tliflcreutiated  from  onlinarj* 
myositis  by  the  history,  by  the  less  acute  ctnirse  of  the  symiittims,  and 
by  the  peculiar  swelling  and  induration  of  the  affwted  mn^^les^  tisunlly 
spoken  of  as  **  womleuy/*  It  is  cliaracterizeil  by  an  exudation  into  th*- 
iuterslitial  coiuicctive  tissue  and  the  sareolemma, 

Th<^  wh1I8  of  tlie  vesneln,  especijiUy  the  arteries,  are  Hkely  to  be  involved.   They 
are  thickened  and  the  Imnen  reduced  in  size  or  even  occlude<l.     The  muscle*  of 
the  neck  are  u  rav^irite  sent  for  tipecific  myositis.     The  writer  ha^t  recently  ^een  a 
case  where   {itmost   tlie  wliole    length    of  one   sterno-cleido-tuiistoid    muscle  wai 
infiUrat< 'd  by  thiH  iiroees>*.  cfiasing:  a  prominent  swelling  throughout  the  side  oft* 
neck  and  Hiuudating  deep  celliiiitis.     In  this  instance  an  incmion  wa^  made  inl 
the  sabatance  of  ihe  niUHi  le  with  the  idea  that  pn^  mi^lit  be  present:  it  wa^^  oul 
when  a  >iaiall  portion  of  t!ie  masele  wilh  exeUed  and  examined  microscopieaUj 
that  the  dia^noeis  of  syphilis  was  made.     Permanent  atrophy  and  cootmeture 
the  murfcle  frequently  follows*  this  litKcai^e. 

Syphilis  of  muscles,  a»  a  rule,  runs  a  clinjnic  course.  In  mlults 
it  occurs  as  a  tertiary  lesiou,  Imt  in  eliihlren,  e.spwially  in  infants,  it 
may  lie  one  tA'  tlie  earliest  manifestations  of  tlie  disease.  Iu  addition 
to  the  abtn*e  forms  of  mns(*uhir  sypliilis  tlieiv  is  cx-msiimally  seen  a 
form  of  )*ifphiUfir  cotttraefifre  of  fhe  mim'h'A,  It  oc^eurs  chiefly  in  the 
flexors  of  the  arm  and  forearm,  but  i>eeasionally  it  is  seen  in  the  hice|)s. 
It  begins  insidiously  with  slight  jmins  in  the  fleshy  J^irt  of  the  musele^ 
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soon  accompanied  by  weakness  and  unsteadiness  of  action.  Later  there 
occurs  a  slowly-progressing  contraction  of  the  muscle  itself.  Occasion- 
ally the  first  symptom  noticed  is  stiffness  in  the  elbow-joint,  extension 
becomes  limited,  and  the  forearm  remains  partially  flexed,  and,  if  the 
arm  be  forcibly  extended,  the  muscle  is  found  to  be  tense  or  prominent 
and  in  a  state  of  spasm.  There  are  no  other  distinguishable  changes  in 
the  muscle  than  its  shortening  and  tension. 

This  condition  has  been  frequently  attributed  to  rheumatism,  traumatism,  and 
other  causes,  but  in  most  cases  a  definite  history  of  syphilis  may  be  obtained,  and 
the  disease  usually  yields  readily  to  treatment.  It  is  aue  to  a  subacute  inflamma- 
tion in  the  muscles.  A  very  troublesome  myositis  is  occasionally  seen  in  the 
sphincter  ani  of  syphilitic  women,  which  gives  rise  to  much  pain  and  discomfort. 
All  forms  of  syphilitic  disease  are  amenable  to  a  vigorous  course  of  mercury  and 
iodide,  and  in  cases  of  doubtful  diagnosis  it  may  be  well  to  defer  other  treatment 
until  this  has  been  tried.  Undoubtedly  many  of  the  so-called  rheumatic  pains, 
indurations,  and  contractions  in  muscles  are  due  to  syphilis. 

TuberculoBis  of  Muscles. — Primary  tuberculosis  of  muscles  prob- 
ably never  exists,  and  muscular  tuberculosis  of  any  character  is  of  very 
rare  occurrence.  As  a  rule,  it  is  secondary  to  tubercular  disease  of  the 
surrounding  parts,  such  as  bone,  tendons,  etc.  It  may  occur  in  general 
miliary  tuberculosis,  following  the  absorption  of  tubercle  bacilli  from  the 
circulation.  In  the  former  case  it  is  seen  in  the  adjacent  muscles — for 
example,  in  hip- and  other  joint  diseases — or  may  give  rise  to  tubercular 
cold  abscess.  Tuberculosis  of  the  tongue  is  occasionally  seen,  and  may 
readily  be  confounded  with  syphilis  or  cancer. 

Muscular  contractures  may  be  of  two  distinct  varieties — the  first  a 
simple  muscular  rigidity  or  spasm,  and  the  second  a  permanent  noii- 
relaxing  muscular  contraction.  The  former  is  nothing  more  than  a  spasm 
of  the  muscles  set  up  by  extrinsic  causes,  either  traumatic  or  inflamma- 
tory'. An  example  of  the  traumatic  form  occurs  in  fractures,  and  disap- 
j)ears  when  the  fracture  is  controlled.  Rigidity  and  spasm,  which  always 
accompany  joint  diseases,  especially  in  the  acute  stages,  are  examples  due 
to  inflammation.  Tliis  spasm  and  rigidity  are  the  cause  of  the  charac- 
teristic deformities  in  hip,  knee-,  and  elbow-joint  diseases  and  of  the 
limitations  of  motion  found  in  the  early  stages. 

There  is  a  rare  form  of  fjermaneni  congenital  contraction  of  the  muscles  of  the 
fingers  and  toes  which  may  involve  several  digits  of  either  the  hands  or  feet.  Gen- 
erally, these  contractions  are  in  the  position  of  flexion,  but  there  may  be  hyper- 
extension.  In  some  of  these  cases  there  seems  to  be  a  distinct  hereditary  history 
of  such  deformity.  Defective  development  of  the  bones  may  accompany  muscular 
contraction. 

Treatment  should  consist  of  massage  and  manipulation,  to  be  followed  in  case 
of  failure  by  forcible  extension  under  ether  and  retention  by  splints.  Finally, 
division  of  the  muscle  or  tendon,  or  even  amputation,  may  be  required  to  relieve 
certain  cases. 

Permanent  muscular  contractions  are  acquired  as  the  result  of  many 
(»aiises.  A  mild  form  follows  prolonged  rest  in  a  constant  position. 
This  takes  place  when  an  arm  has  been  confined  for  a  long  time,  with- 
out passive  motion,  on  an  internal  angular  splint.  This  temponiry 
acquired  contraction  is  not  at  all  luiconinion  following  the  treatment  of 
fractures  involving  the  joint,  and  massage,  passive  motion,  and,  if  neces- 
sary', active  motion  under  an  ana?stheti(%  are  indicated.  Severe  and  pain- 
ful contractions  of  the  muscles  often  follow  the  various  infective  inflam- 
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mat  ions.  Every  s^^urgeon  not  infrequently  sees  extensive  and  jiernmnent 
contractiivii  nf  the  iniiselcs  of  the  hant!  iinil  foreunn  foUnwiii^  an  i«ttH>- 
tive  celiufitis  wliich  may  hiive  eome  from  n  sinjill  wound  on  *»ne  tingefj 
The  iuiiinuinatory  prt>eess  in  these  cases  has  p  net  rated  to  the  mu.^el^ 
itself,  and  has  caused  an  atrtjpljy  i>f  the  museuhir  libivs  and  an  adhe^un-' 
belueen  the  must^es  and  tenth tns  ttieniselves. 

Trkatmknt  sometimes  seems  almost  liopc^less,  Mat^siicre  und  forrihle 
extensimi,  jM*rsiste*l  in  f«>r  a  h>nt:  time  by  snrtceon  and  |Kitieiit»  rej?mh  in 
some  improvement  ;  eveu  re|K'ated  <  therizations  are  at  times  neees?«ir}'* 

Cicatrieial  eontraetures  of  museles  tbUow  hynrii'*s^  hjss  of  sul»i5taiie€, 
or  burnj^^  and  the  deformity  is  due  to  either  the  injured  mnsele  it^^lf  or 
to  the  stiperifir  strength  of  the  antagonistic  muscle.  In  adults  contrue- 
tif>ns  of  the  mnseles  are  seen  as  late  results  of  hemipicf/ie  purahfm. 
They  oeeur  t*ouimonly  in  the  tiexnr  nuLseles  of  the  arm  anil  leg.  These 
Hexions  ean  l>e  partudly  overeome  l)v  passive  or  active  motion^  but  win- 
not  lie  permanently  relievetl  l>y  any  treatment. 

Muscular  Atrophy. — Simple  musenlar  atrophy  is  a  condition  fre- 
quently seen  hv  the  surgeon  and  under  a  variety  of  circumstances.  The 
most  familiiir  form  is  due  to  rent  or  some  pr*douged  illness,  and  is  n*>t  the 
result  of  disi*ase  in  the  uuiscle  itst^lf.  Atrophy  does  tH*cur  as  the  result  of 
im[>erfeet  assimilatitjii.  It  may  be  brought  about  by  interruption  of  the 
hicult'trciddiion  or  hy  (fi.stHfiH'{l  innervation^  vithvr  from  injury  to  tlie  per- 
ipheml  nerves  or  the  eentnd  nervous  system.  There  is  also  aeni/e  atn>phy 
wliieii  is  due  to  the  eoustiint  exjK^nditure  (jf  fitrce,  causing  a  waste  of  tissne 
in  excess  of  the  power  of  regeueratioTL  Atrophy  is  a  diminution  in  the 
amount  of  the  normal  tissue,  without  any  material  change  in  the  structure 
of  the  mast'le  itsell' (Chapter  L,  Consequences  of  Disturbed  Nutrition), 
The  atroptjy  of  flisuse  follows  the  [iressure  and  continement  by  splints 
after  fractures  and  dishx'atious.  It  is  gi^eater  in  that  part  of  the  bmh 
above  the  injury  than  in  that  below. 

The  atrnphy  which  in  aeen  as  the  early  symptam  in  all  forms  of  joint  diseiL«e  ia 
Udt,  as  Is  f^eiienilly  believed,  occasioned  by  the  enfnreed  disiLse  of  the  piiit*  It  ia 
supposed  tr»  he  due  to  reflex  distitrhaneea  of  the  trophic  nerve  ftecondary  to  tbedis- 
eiLse  in  the  joint.  Brown -S^ijuard  believed  tlmt  it  wa^  a  direct  irritation  of  the 
nerve-*^  independent  of  the  trophic  centrei*.  Atrophy  tbllowinjr  lesions  of  the  brain 
and  cord  jind  in  waHlitig  diHeiuses,  ha  typhoid  lever  aruJ  phthisis,  may  be  from 
either  diauMi'  or  /tiainufndofK  In  eoiij unction  with  the  various  forms  of  mufioular 
degeneration  vvhit-h  occur,  partieuhirly  in  syphilis,  rheumatism^  typhus  fever,  »lco- 
holii^nij  i4nd  lead-poisoning,  there  is  alwaya  a  certain  araoujit  of  atrophy  of  the 
muscular  tihres. 

Progressive  muscular  atrophy  is  a  pcKniliar  chronic  affection  clin- 
nicterked  by  a  wai^ting  ami  lo.ss  of  power  of  individual  and  grou|>s  of 
oinscles.  It  is  progressive,  connnonly  here<litary,  and  apt  to  beein  in 
tlie  muscles  of  tnc  hatid.  Excessive  musi-ular  exertion,  combined  with 
ex|x>surc  to  i-idd  and  ilaui}niess,  is  supjMised  to  l>e  a  predisposing  cause. 
AVhilc  its  ]iatlndogy  is  not  well  inidcrsto«Hl,  leaiont*  have  been  found  in 
the  spinal  enrd  in  a  nnrnb(*r  of  cases. 

The  TREATMENT  iu  all  forms  of  lunscular  ntropliy  it?  pmctically  the 
8iime.  It  consists  mainly  in  attempting  to  restore  the  wasted  tissue*^  as 
far  a.s  possible  to  tlieir  mn'mal  cimditions.  This  in  many  instances  miiy 
be  accomplished  liy  juissive  motion,  nuissagc  and  nibbing  of  the  ] 
musele-beating,  bathsj  and  electricity.    Tliese,  begun  early,  not  only 
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the  mascle  well  nourished,  l>ut  at  time^  seem  to  delay  the  progress  of  the 
affection. 

MiiBCular  Hypertrophy,— Hymrtroptiy  in  an  inerease  in  the  t^ijse  of 
a  part  with  n-tention  (jf  its  tionnal  structure.  In  muscle  it  is  due  to 
ineivase  in  size  nf  the  indivi<lual  inuseular  fibres,  inid  not  to  the  fi>rnia- 
tiuii  of  new  tissue,  exwjvt  perlaips  to  a  very  limited  extent  True  hyjier- 
trophy  of  the  nmseles  arises  from  their  increased  use  and  is  essentially 
a  paysioh^K^'^'d  eunditiun. 

Pseudo-muscular  hypertrophy  or  pseudo-hyperti-ophic  muecular 
paralysis  was  first  deserihe*t  hy  Diiehenne  in  1858,  anil  I'ur  a  long  time 

Fiy.  20O, 
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ki  u,  showing  cbamcterlBltc  attlltide  of 


the  diseaj^se  M'as  known  n^ore  eomninnly  inidrr  liis  name.  It  shonld  un- 
questionahly  lie  rlnssed  under  the  neurnses,  !>u!  as  eases  4*ome  to  the  sur- 
geon for  treatinc^nt,  ami  as  it  has  always  n'ceived  a  pla(*e  in  surjtrieid 
literature,  it  deserves  some  notiee  here»  It  h  a  disease  ehameterized  hy 
a  i^reat  increase  in  size  of  certain  grou]>H  of  muscles,  together  with  a 
ill  mi  nut  ion  in  their  power  and  functional  aetivity.  At  the  same  time 
^here  is  also  a  diminution  in  the  size  of  other  muscles,  together  with  a 
jioss  of  jj<jwer. 

The  muiicleti  most  frequently  involvtHi  are  the  extcnsfirs  of  the  leg,  thase  of  the 
lives,  the  y:Uitci  and  hnnbar  muscles?,  the  deltiatU,  the  triee^ps,  and  the  infra 
spiuati.  Th«*  iiiusflei*  of  the  face,  Tici'k.  fornirm,  and  hand  are  rarely  affected. 
In  the  muscles  which  are  apparently  hypertrnj)ined,  as  well  a.**  tlios^e  in  wiiieh 
there  is  atrophy,  there  in  a  general  atrophy  of  the  mascle- fibre  itself,  but  in  those 
fixBt  are  hypertrophied  there  is  a  great  inerease  in  the  connective  tissue  and  fat, 
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by  which,  in  the  later  stages,  the  muscle- substance  is  largely  replaced.  Thui 
iiicrease  in  fat  and  connective  tisaue  acemints  ihr  the  apparent  enlargement  in  tbe 
muscle  iti^elf.  However,  in  the  early  f^tages  tliere  has  been  noticed  a  marked 
enlargement  of  a  few  of  the  muscle- lib  res  and  au  increase  in  the  nuclei  of  the 
sarcolemma.  The  atrophy  of  the  fibres  and  the  replarenunt  by  connective  ti<^fue 
and  tat  seem  to  be  proccssea  which  go  on  during  tbe  progress  of  the  disease. 

The  disease  in  many  int*taiiee»  is  probably  eoageiiital,  and  r*eems  ttj  be  iran*- 
mitted  in  a  family  through  several  generations.  The  cii:<eaj*e  may  not  be  recoj;- 
nized  until  the  cbild  begins  to  walk,  when  it  is  noticed  thai  it  is  cluiii«y  in  itn 
movements  and  that  it  wtumbles  and  falln  easily.  As  the  trouble  advance**  ihr 
attitude  in  standing  and  walking  beeomen  cliaracteristie.  The  legsi  are  wide  apart. 
abdomen  prominent,  with  a  pronounced  curve  in  the  spine,  while  the  gait  has  a 
peculiar  waddling  character.     The  muscles  themselves  leel  liard,  firm,  and  elastic. 

The  DIAGNOSIS  is  usually  not  diifieult  when  one  considers  the  apparently 
robust  appearance  with  the  weak  condition  and  the  altitude,  gait,  and  size  of  the 
muscles.  Tlie  disease  occnrs  in  males  mucb  more  frequently  than  in  females,  and 
in  the  majority  of  cases  appears  in  childhood,  but  it  may  develop  exceptionally  in 
young  adults.  The  ]>rogres.s  of  the  disease  Ls  slow  but  constant,  the  paralysis 
becoming  general  and  increasing  ujitil  the  patient  is  bed-ridden,  when  he  fr^ 
4]nentiy  diea  of  Bome  intercurrent  disease. 

Traumatic  Muscular  Paralysis, — Persistent  |iumlysis  of  one  or 
more  miiseles  may  occur  as  the  result  of  iHrec*t  \*iok'iiee  to  the  mu*!cle 
itsell'  or  to  its  nerve-trunk.  The  former  is  not  oommoDj  but  a  patient 
is  oewisioually  ,<een  who,  after  n  violent  blow  on  the  lielly  of  a  mii^iele — 
for  iu^timee,  tlie  bleeps — has  eonsiderable  eoutmetion,  followed  by 
paraly.sis  and  atrophy.  The  more  eotnruou  form  of  nmseular  panih^in 
is  a  rt\sult  of  injury  to  the  nerve,  and  it  is  se^en  in  the  arm  following 
pressure  uium  tlie  cirenmflex  and  mnseulo-spiral  nerves**  Examples 
of  this  occur  in  crutr-h  jMiraitfmtf  from  the  eontinued  use  of  crutcue^^ 
from  p!*essure  during  sleep  caused  by  the  weight  of  the  IxkIv  or  head 
resting  on  the  arm,  from  the  arm  hanging  over  the  back  of  a  ehaifj 
folh>wing  disloeatious  at  the  sht>ulder-joint,  and  after  fracture^  from  the 
involvement  of  the  nerve  in  the  callus. 


'n 


I) i rec t  m uscu la r  acti o n ,  as  i  n  th  row i ng  a  hi\ \\,m ay  can se  the  sam e  t h i n g.  Wh eo 
the  trouble  is  occasioned  by  the  use  of  a  crutch  it  usually  may  be  recognized  ia 
time  to  avert  serious  trouble.  It  begins  with  numbness  and  tingling  in  the  6neers, 
»oon  followed  by  ninacular  weakness  and  paralysis  if  the  cause  is  not  removed! 

The  TREATMENT  IS  rubbiug,  massage,  hot  and  eohl  douching,  elec- 
tricity, and  jjassive  motion.  The  i^eoverv  is  u.sua]lv  ver)'  slow,  and 
montlis  may  pass  before  the  [jatient  sliows  any  impmvement. 

Dupuytren's  contraction  is  the  name  given  to  a  condition  not 
infrec[tu'ntly  sch.'u^  principally  iti  men  of  mithlle  age,  in  which  there  is 
permanent  flexion  of  one  or  more  fingers,  nsnally  the  third  and  fourth. 
It  is  due  to  a  contraction  of  tlie  |KiImar  faesia.  It  has  no  Englii^h 
synonym,  and  ever  since  Dupnytren  first  demonstmte<l  that  the 
defnrmity  was  due  to  contraction  nf  the  itttftitftr  jtiJirifi^  tun]  not  to  the 
flexor  tcndtms,  the  disease  has  been  identified  with  his  name.  It  is  a 
conditi«»n  which  is  seen  in  men  nnich  oftcuer  than  in  women,  and,  while 
it  may  affect  either  or  Ijoth  hamls  and  any  finger,  yet  the  ring  and  lit 
tie  fingers  are  usually  the  ones  invcdvwl,  and  often  the  two  together, 
It  h  an  aeoniiTd  dise-ascj  and,,  alth^nigh  the  eticihigy  is  still  a  mo<^tcJ 
jwiint,  as  wiuety  dtll'en'nt  views  of  its  origin  are  held,  yet  it  is  certain 
that  different  eonditirms  lu'ing  about  the  same  disease.  It  seems  to  lie 
most  fre«|nent  in  people  of  a  rhcuiuatieor  gcaity  diathesis,  and  esptvially 
where  it  is  hereditary.     The  disease  luis  been  ascribed  to  rejK'ated  slight 
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trauma tisrns  to  the  piliii  of  the  liand,  such  a8  occurs  in  the  use  of  |mr-» 

ticiilar  t<xils ;  afj;tiin,  tu  nervous  siuil  iuflumniatoiy  causes.     A  few  ea&es 

can  be  tmeed  to  syphilitie  origin  in  which 

treatment  begun  early  in  tl)e  contraction  ^^^-  203, 

has  resulted  in  cin\'  witliunt  oinn^Jtion. 

It  seems  probable  that   it  arises  as   the 

result   of  a   chronic  intlauuuatnry  prtw 

ce.s,s   which    attiicks    the    phuar   fascia, 

and  that  various  constitntinnal  conditions 

may  lie  ivspunsible  ft^r    its   *K*currence. 

Why  the  palmar  fascia  is  .singled  out, 

and  the  reason  that  some  of  the  lingers, 

and  not  all,  are  attacked,  are  not  manifest. 

It  ha.1  been  clearly  demonstrated  by  many 
dissections  thut  the  fing-erH  are  held  flexed  by 
tight  bandH  of  tihroiis  tissue  which  ar*i  some- 
what enlarged  contiiiiiatiuna  of  the  |miaiar 
fsuscia,  and  whi^-h  are  attached  t«*  the  ski  a  of 
the  finger  at  various  points,  it  should  he  re- 
membered in  thii*  coanection  that  the  palmar 
fa^eia  normally  i^i  not  sharply  defined,  but  that 
it  beeomej*  h:M*t  in  the  integument  along  the 
fingerii  in  cloese  conneetion  with  the  ski  a. 

^P      Diipnytren*8  contraction  ttpptdrs  JirMf 

^^as  (I  smaif  IfiMp  r»r  hand  Mhich  etui  he 
felt  in  the  iwilm  near  the  liase  of  tlie 
phalanx.  This  f;rMiluallv  Ik-cmu-s  n«.re  ^'"'Sil^ZX' c'"m™".e5  C"/"'' 
evident ;  occasionally  stiffness  of  the  fin- 
gers is  the  first  synn*tfini  iihserve<l  by  the  patient.  The  etmdition  devel- 
ops shiwly,  withont  pain  or  <liscnnifi>rt,  antl,  if  alhiwed  to  progress,  as  is 
Usnally  the  case,  ctaitinues  until  the  finger-tip  is  dm wn  into  the  jialm 
and  otlier  fintrers  begin  U*  he  invnlved.  It  is  a  cliametcnstic  deturmity 
iirjt  rt^adily  mistaken.     The  marked  flexion  of  one  or  mnre  fingers,  its 

STf>gres,sive  character,  s^trongly  resisting  all  efforts  of  extension,  its  stow 
evchipnient  withont  eviden(*e  of  intbnumation,  the  prnminent  hand  felt 
in  the  [Kdni,  the  ability  to  flex  the  finger  still   fartlier,  anil   the  absence 
of  cerebral  or  spinal  tlisease,  taken   tcjgether,  make  tlie  diagnosis  com- 
^rniratively  simple* 

^H  Cicatricial  contractions  from  wounds,  burns,  and  palmar  abscess  and  rheumatic 
^^Knkylosii^  witli  eon  traction,  all  soaTewhat  resemble  Dupuytren^a  contraction.  The 
^^^cieaey  of  the  hand  is  much  impaired  lute  in  the  di^ea^se,  but  a  thorough  opera- 
^^iion  relieve**  eompletely. 

^^  The  present  TREATMENT  of  Dupiiytix^n's  contraction  is  wholly  o|>e- 
^■Dative,  and  is  either  by  snhcutancous  section  or  by  open  incision,  witli 
^*0r  without  reniovn!  of  the  ct>ntraeted  fitscia.  Massage,  fon^ible  exten- 
sion, anil  aiipiinitns  have  been  abivndnned  asslnw,  tedions,  and  ineftieient. 
Bv  ojirtfttion  tlie  cfintnu^ted  luinds  are  divided  snbentanci>iisly  witli  a 
tenotome  at  a  large  nundK^^  of  p(>ints,  bt^ginning  as  high  up  in  tlie  |>alm 
a-s  thev  can  be  felt  and  cnnt inning  the  incisions  ahmg  t!ie  [tahii  out  on 
U>  the  fingers.  If  the  deformity  is  extensive,  as  many  as  ten  or  even 
renty  pimctnres  may  be  ncces8iir\\  The  advantages  of  the  eubcn- 
ineoiis  method  are  that  it  mav  be  readilv  done  under  cocaine  and  the 
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resulting  scar  is  slight,  while  it  has  the  disadvantages  of  all  subcutaneous 
operations.  The  open  operation  w  the  best,  for  by  this  means  the  deform- 
ing bands  can  be  clearly  identified.  One  method  is  by  making  one  or 
more  incisions  through  the  skin  and  fascia,  straightening  the  finger,  and 
allowing  the  wounds  to  heal  by  granulation.  The  best  way  of  operating 
is  to  expose  the  contracted  fascia  freely  by  making  a  V-shaped  incision 
in  the  palm,  removing  by  careful  dissection  all  of  the  bands,  and  suturing 
the  V  flap  of  skin  back  into  position.  The  fingers  should  be  put  on  a 
splint,  which  is  slightly  flexed  to  avoid  pain,  for  a  few  days.  Then  the 
fingers  should  be  completely  straightenea  and  the  splint  worn  continu- 
ously until  the  wounds  are  healed.  For  several  weeks,  even  after  heal- 
ing, the  splint  should  be  kept  on  part  of  the  twenty-four  hours — during 
the  night  if  it  is  more  convenient. 

Hammer-toe  is  a  peculiar  deformity  characterized  by  a  pennannU 
flexion  of  one  or  more  toes :  the  first  phalanx  projects  upward,  while  the 
second  and  third  phalanges  are  drawn  downward,  so  that  the  tip  of  the 
toe  sustains  the  pressure  on  the  ground.  An  annojnng  callus  resembling 
a  corn  usually  forms  over  the  joint,  which  projects  above.  In  many 
instances  it  is  supposed  to  be  the  result  of  continuously  wearing  too 
short  shoes,  the  toes  being  held  cramped  in  this  position :  the  fibres  of 
the  plantar  fascia  attached  to  the  lateral  ligaments  become  permanently 
shortened.  In  some  eases  the  condition  seems  to  be  hereoitarj-.  The 
condition  often  begins  in  childhood,  and  continues  until  the  deformity 
becomes  pronounced,  giving  rise  to  much  inconvenience  and  annoyance. 

If  TREATMENT  is  bcguu  before  the  flexion  becomes  rigid,  the  trouble 
may  often  be  remedied  without  operation.  The  toes  should  be  strapped 
by  firm  adhesive  plaster  to  a  stifl*  plantar  splint  of  wood  or  tin,  the 
plaster  passing  over  the  crest  of  the  projecting  joint  and  being  renewed 
frequently.  A  slight  gain  over  the  deformity  is  acquired  each  time. 
The  lateral  ligaments  and  plantar  fascia  have  been  divided  subeutane- 
ously  and  by  open  incision,  with  satisfactory  results.  Excision  of  the 
joint  seems  to  promise  a  better  result  than  amputation,  for  the  latter  to 
be  effective  must  be  near  the  metatarso-phalangeal  joint. 

Lock  or  trigger  fingrer  is  the  name  given  to  the  peculiar  and  rare 
condition  in  which  free  flexion  and  extension  of  the  finger  is  prevented 
and  the  finger  is  brought  to  a  sudden  stop  while  in  motion.  On  extra 
effort  being  made,  with  an  appreciable  jerk  the  obstruction  is  overcome 
and  the  flexion  or  extension  is  completed.  The  condition  may  be  due  to 
a  circumscribed  thickening  of  the  tendon,  causing  for  a  short  space  a 
disproportion  between  the  size  of  the  tendon  and  its  sheath ^  or  it  may  Ik? 
due  to  a  small  fibroma  formed  on  one  of  the  synovial  fringes,  being 
caught  l)etween  the  tendon  and  its  sheath.  Strains  and  injuries,  as  well 
as  gouty  and  rheumatic  inflammations,  are  regarded  as  etiological  causes. 

If  after  the  usual  means  of  treatment  by  pjissive  motion  and  ruln 
bing  relief  is  not  obtained,  an  incision  should  be  made  and  the  cause  of 
the  trouble  excised. 

Inflammation  of  the  Tendons  and  Tendon-sheaths. — The  sheaths 
of  tendons  are  synovnal  membranes  which  resemble  ver>'  closely  in 
structure  and  |)athology  the  synovial  sacs  of  the  joints.  Inflammation 
of  a  tendon  is  usually  identical  with,  and  occurs  at  the  same  time  as, 
inflammation  of  its  synovial  sheath.    The  most  frequent  source  of  simple 
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hyperaemia  in  a  tendon  is  a  sprain  or  wrench  in  the  neighborhood  of  a 
joint,  or  it  may  follow  long-continued  and  excessive  muscular  exertion. 
This  hyperaemia  is  usually  of  a  subacute  character  and  is  known  as  the- 
citis,  simple  teno-synovitis,  or  teno-synovitis  crepitans,  from  the 
peculiar  well-marked  crepitating  or  creeping  sensation  which  is  often  felt 
over  the  tendon  while  the  muscles  are  in  action.  If  the  injury  is  severe, 
there  is  an  acute  effusion  of  a  considerable  quantity  of  serous  fluid  into 
the  tendon-sheath  and  surrounding  tissues.  The  location  of  the  trouble 
is  marked  by  an  ill-defined  swelling,  often  elongated  and  cylindrical  in 
shape,  which  is  more  or  less  painful  and  is  sensitive  on  manipulation. 
Muscular  action  causes  pain  and  is  accompanied  by  the  soft  crepitant 
feeling.  In  less  severe  cases  there  may  be  a  history  of  slight  sprain,  no 
distinguishable  swelling,  pain  during  fatigue  or  on  beginning  motion, 
which  largely  wears  away  as  the  movements  increase  and  the  patient 
becomes  accustomed  to  them.  In  such  instances  the  diagnosis  is  made 
largely  by  the  ei^epitationy  which  is  apt  to  be  more  pronounced  than  in 
those  cases  where  the  effusion  is  considerable. 

Thi8  form  comes  on  in  the  tendo  Achilles  and  in  the  front  of  the  ankle  after 
lon^  walks.  The  crepitation  corresponds  to  a  pleuritic  rub,  and  is  the  result  of  a 
fibrinous  deposit  in  the  tendon-sheath,  which  becomes  roughened  when  the  tendon 
is  moved. 

The  tendons  of  the  forearm,  wrist,  and  hand  are  frequently  the  seat 
of  the  trouble.  Here  it  is  often  started  up  by  severe  muscular  exercise, 
as  in  ball-playing  or  rowing  or  by  sprains.  Synovitis  of  the  wrist-  or 
ankle-joint  may  be  mistaken  for  thecitis.  In  the  former  the  pain  and 
tenderness  are  diffuse,  while  in  the  latter  they  are  elicited  by  direct 
pressure  along  the  course  of  the  tendon. 

The  TREATMENT  is  rest  and  immobilization  by  splints,  with  mode- 
rate pressure  if  there  is  swelling ;  later,  massage  and  passive  motion. 
In  light  cases,  partial  rest,  tincture  of  iodine,  blisters,  douches,  and  light 
nibbing  will  give  relief.  The  duration  of  the  trouble  may  be  from  a 
few  days  to  three  or  four  weeks. 

A  teno-synovitis  not  infrequently  arises  in  the  course  of  acute  or 
chronic  rheumatism  and  in  gout.  Should  the  trouble  not  yield  readily 
to  local  treatment,  salicylic  acid  and  potassium  iodide  should  be  admin- 
istered. In  connection  with  a  post-goiiorrliceal  arthritis  the  neighboring 
tendon-sheaths  are  often  more  or  less  involved. 

Welch  has  recently  reported  a  case  of  gonorrhoea!  rheumatism  at  the  ankle- 
joint  in  which  there  was  extensive  suppurative  inflammation  of  the  tendon-sheaths 
of  the  extensor  tendons  of  the  toes.  The  sheaths  were  distended  with  pus  from 
which  cultures  of  the  gonococcus  were  obtained.  Specific  inflammation  of  the 
tendons  is  not  common.  It  occurs  in  the  form  of  gummata  w^hich  tend  to  soften 
and  discharge,  leaving  ragged  ulcers  difficult  to  heal. 

Chronic  teno-synovitis  is  probably  in  nearly  every  case  a  tubercular 
disease  of  the  tendon-sheath.  It  may  develop  as  a  primary  disease  or 
secondarily  to  tuberculosis  of  a  neighboring  joint.  Like  tuberculosis 
in  a  joint,  chronic  teno-synovitis  develops  after  some  traumatism,  as  a 
sprain  or  contusion,  and  it  is  seen  most  coninionly  in  adult  life  in  labor- 
ing })eople.  The  great  majority  of  cases  develop  in  the  tendons  of  the 
flexors  of  the  forearm,  while  it  is  not  of  infrequent  occurrence  in  the 
hand  and  in  the  vicinity  of  the  knee  and  ankle.    Its  course  is  verj'  slow, 
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often  covering  a  |)eriod  of  two  or  three  years,  sometimes  improving 
under  rest  ana  almost  disappearing.  When  the  natient  returns  to  his 
customary  occupation  the  disease  soon  recurs.  Tne  affection  is  al\^-ays 
characterized  by  a  flat  or  oval  swelling  along  the  course  of  the  tendon, 
caused  by  the  effusion  into  the  tendon-sheath.  Its  slow  development 
causes  verj'  little  inconvenience  beyond  slight  weakness  and  pain  on 
exertion.  The  swelling  may  resemble  more  or  less  an  hour-glass  in 
shape  from  the  confinement,  in  places,  of  the  tendon  beneath  the  annular 
ligament.  The  swelling  may  be  distinctly  fluctuating  or  it  may  be  soft 
and  elastic,  while  at  times  a  |)eculiar  feeling,  simulating  crepitation, 
indicates  the  presence  of  small,  firm  bodies  very  similar  in  appearance 
to  rice-kernels.  The  disease  tends  to  extend  up  and  down  the  thickened 
tendon,  to  increase  in  size,  and  to  attack  neighboring  tendons,  and,  when 
allowed  to  progress,  even  to  invade  underlying  joints.  When  not 
primary-  in  the  tendon,  it  is  the  result  of  an  extension  from  some  joint 
in  close  proximity.  There  are  two  pathologic^il  forms  of  the  disea.se. 
The  one  is  a  fungous  form,  distinguished  by  the  growth  of  exuberant 
granulation-tissue  of  a  gelatinous  appearance  surrounding  the  tendon 
on  the  inner  side  of  its  sheath.  In  the  other  form,  known  as  hygrroma, 
the  inner  surface  of  the  tendon-sheath  is  covennl  with  small  growths 
which  become  detached,  forming  small,  hard  kernels  known  as  rlec- 
bodifjt.  These  rice-bodies  are  the  result  of  a  fibrinoid  degeneration; 
that  is,  the  degenerated  villous  growths,  which  are  fibrinous  in  character, 
become  lossened,  forming  free  kernels. 

Until  recently  this  form  of  disease  was  supposed  to  have  no  connection  with 
tubercular  disease.  It  is  now  distinctly  established  that  these  bodies  contain 
tubercle  bacilli.  The  same  condition  may  be  found  in  tubercular  joint  disease, 
where  they  develop  from  a  fibrinoid  degeneration  of  tubercular  granulations  oo 
the  synovial  fringes.  It  is  said  that  these  small  tubercular  nodules  never  become 
caseous.  Their  structure  is  that  of  fibrous  tissue  with  few  nuclei  and  an  occa- 
sional jriant  cell  with  tubercle  bacilli.  Their  separation  is  due  to  the  fact  tliat 
they  project  from  the  surface  of  the  sheath  as  small,  hard  nodules,  and  by  rubbing 
of  the  tendon  are  j^radually  separated.  Localized  tubercular  areas  are  sometimes 
seen  in  the  tendons  and  tendon-sheaths.  If  the  disease  is  allowed  to  run  its  course, 
suppuration  ensues,  forming  sinuses  involving  the  skin  which  eventually  break 
down.  These,  with  the  resulting  cicatrices,  greatly  impair  the  usefulness  of  the 
han'i. 

The  TREATMENT  of  chronic  teno-synovitis  may  be  of  two  kinds — 
conservative  and  ojKTative.  The  essential  features  of  the  former  are 
rest,  iinni()l)ilization  by  suitable  splints,  and  nKKlerate  pressure.  If  the 
disease  occurs  in  the  forcami,  the  arm  should  be  placed  u|>on  a  splint, 
bandaged  with  not  too  great  pressure  over  wadding,  and  carried  in  a 
sling.  Willie  the  disease  very  rarely  disapi)ears  spontaneously,  yet  this 
treatnuMit,  if  j)ersiste(l  in  for  a  long  time,  together  with  careful  atten- 
tion to  the  general  physical  e()nditi<m,  which  is  of  the  greatest  imj>ort- 
ance,  and  the  administration  of  tonics,  iron  and  ccKl-liver  oil,  will  often 
result  in  i)ernianent  improvement. 

The  writer  believes  that  this  method  should  be  first  tried  in  all  eases 
which  are  seen  sufficiently  early  and  in  which  the  disease  has  not  made 
such  progress  that  already  an  o|K'nition  is  indicated.  This  applies  esjK^ 
cially  to  such  cases  as  are  able  to  give  up  their  cx;cu])ation  temjK>rarily 
and  devote  themselves  to  the  eradication  of  the  disease. 

The  operative  treatment  is  more  efficient  in  the  majority  of  cases. 
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When  there  is  no  marked  thickening  of  the  tendon-sheath  and  its  con- 
tents are  fluid,  an  aspirating  needle  may  be  inserted  into  the  sac,  the 
fluid  drawn  away,  ana  an  emulsion  of  iodoform  injected.  The  emulsion 
should  consist  of  a  10  to  20  per  cent,  mixture  of  iodoform  in  glycerin 
or  olive  oil,  both  ingredients  being  sterilized  separately  before  being  put 
together.  This  method  of  preparing  the  emulsion  is  said  to  prevent  the 
dangers  of  iodoform-poisoning.  This  method  of  treatment  will  fre- 
quently result  in  a  cure  of  the  disease  in  the  right  class  of  cases. 

When  an  incision  is  made  the  part  should  be  rendered  bloodless  by 
an  Esmarch  bandage ;  the  sheath  should  be  laid  open  throughout  the 
whole  length  of  its  diseased  portion,  even  if  it  is  necessary  to  divide  the 
annular  ligament,  in  order  to  thoroughly  evacuate  and  cleanse  the  walls. 
Efficient  treatment  must  mean  the  complete  removal  of  all  tubercular 
deposit  by  scissors  and  a  sharp  curette.  Recognition  of  diseased  from 
healthy  tissue  is  often  extremely  difficult,  but  everything  of  a  suspicious 
nature  should  be  dissected  out.  This  is  especially  true  when  the  condi- 
tion is  secondary  to  joint  disease.  If  necessarj',  the  diseased  tendons 
should  be  removed,  and  if  a  large  portion  of  tendon  is  destroyed,  the 
space  may  be  filled  in  by  splitting  a  portion  ofl*  either  end  of  the  healthy 
tendon,  turning  the  ends  up  and  down,  and  suturing  them  together.  By 
so  doing  the  function  of  the  tendon  is  not  greatly  impaired.  If  the 
operation  has  not  been  an  extensive  one,  after  thorough  cleansing  of  the 
wound  it  may  be  dusted  with  iodoform  and  closed.  Aft^r  a  radical  ope- 
ration the  wound  may  be  partially  sutured  together  and  packed  with 
itxloforni  gauze. 

While  the  prognosis  is  usually  favorable  in  primary  tuberculosis  of 
the  tendon-sheath,  yet  relapses  occur  and  the  patient  may  succumb  to 
general  tuberculosis. 

Paronychia  is  an  infective  inflammation  of  the  soft  parts  of  the  ends 
of  the  fingers,  rarely  in  the  toes,  in  the  vicinity  of,  and  often  involving, 
the  nail  itself.  It  originates  either  in  the  skin  itself  or  in  the  subcu- 
taneous cellular  tissue.  It  is  usually  suj^erficial,  and  is  seen  most  com- 
monly in  debilitated  subjects,  especially  in  children,  after  the  exhaus- 
tive and  infectious  diseases,  such  as  measles  and  scarlet  fever.  It  occurs 
after  a  slight  abrasion  or  wound  of  an  infectious  nature  in  healthy  peo- 
l)le  and  laboring  men.  Unless  it  is  checked  it  spreads  around  and 
under  the  base  of  the  nail,  where  the  pus  remains  for  a  long  time. 
It  occasionally  arises  as  the  result  of  excessively  broad  or  ingrow- 
ing nails. 

Another  form  of  paronychia  will  only  be  mentioned  here,  which  is 
of  syphilitic  origin,  being  one  of  the  late  cutaneous  manifestations  of 
the  disease.  The  results  in  an  irregular  roughened  condition  of  the  nail 
and  frequently  its  permanent  loss.  In  paronychia  the  inflammation  is 
generally  of  a  low  grade  and  the  symptoms  slight,  but  if  the  infection 
is  acute  or  the  condition  of  the  j)atient  is  poor,  the  swelling  may  be  pro- 
nounced, the  pain  severe,  and  the  suppuration  profuse,  with  the  devel- 
opment of  fungous  granulations  around  and  under  the  nail,  resulting  in 
its  complete  loss.  Neglected  or  iniproiKTly  treated  cases  last  for  weeks 
until  the  necrosed  nail  is  thrown  on. 

The  TREATMENT  is  simple  and  always  efficient  if  begun  early.  In- 
cision with  a  small  bistoury  and  thorough  evacuation  of  the  i)us  may  be 
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aceompli,she(l  >vithout  an  ana?8thetic,  Tliis  should  be  followed  by  rest 
antl  elevation  of  the  jjiirt,  with  tho  application  of  liot  anti?*eptie  foraen 
tationy  of  weak  (Teoliii  or  corrosive  sublimate,  elian|^ed  very  fre<iueiitly* 
If  tl»e  iiiriaiiiTnatioii  lias  already  s|>read  l>eneatli  the  nail,  the  disea^ 
portion  shnidd  l>e  e-arefnlly  triinnied  away,  but  in  this  event  the  chances 
are  strongly  in  favor  of  its  total  k^s^s. 

Felon,  or  whitlow,  is  an  aente  infections  intlamraation  involving  tin 
deep  tissues  of  tlie  terminal  phalanx  of  the  fingers  or  tliumb.     It 
originate  in  the  soft  tissnes,  the  ten* 

dons  or  tendon-sheath s,  the  |»eri(is-  Fie.  203. 

tenrn,  or  even  the  iione.  At  the 
start  it  IS  always  a  eircnniseribed 
inrtamniation  on  the  pahiiar  asjieet 
of  the  linger,  and  it  is  more  frequent 


Via.  2(»2. 
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« 
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duppitmtive  thecitU  of  thumb. 


in  w^LJiHL'ii  Uiaii  Hi  nuMU  It  usnally  apjiears  to  originate  spontaneoiiFlyi  1 
but  is  probal)ly  the  result  of  some  injury  so  slight  as  to  eseai>e  unai>-] 
ti*'ed. 

The   .SYMPTt>3is   of  a   deep    tel^m    are  almost   unmistakable.      The 
miti  is  exerueiating ;  there  is  j^ersistent  throlibing  whteli  is  increa.'ied] 
by  motion,  pressure,  or  a  dojiemh^nt  positi4>n.     Tlie  finger  is  swollen, 
hot,  tense,  and  of  a  livid  hue.     Fluctuation  is  not  obtained,  because  of 
the  limited  sj»ace  in  which  the  suppuration  occurs, 

Treatment  consists  in  prompt  inemon  at  the  earliest  moment  to 
relieve  tension  by  laying  open  the  inflamed  foens.  This  trt^atment 
shiiuld  not  be  dehiyed  in  t^rder  to  try  aliortive  measures  w^hen  once  the 
diagno.^is  is  clearly  estabhshe<l.  It  is  wry  rare  that  septie  inflammatifai 
whrn  once  estahlished  can  he  aljorteil.  Apjilications  of  tincture  of^g 
iodine,  nitmte  of  silver,  antl  liouor  plnml>i  subaeetatis  art*  reeommende 
as  alM»rtivc  tn^atment,  hut  the  oiscasc  when  recognized  must  be  promptly 
relieved,  for  delay  is  dangerous. 

The  incision  may  be  nmcje  idler  applying  a  small  elastic  tourniquet  around  the 
finger  and  injecting  a  Tgw  minims  of  a  2  per  cent,  t^olution  of  cocaine  int<:»  the  I     ~~ 
of  the  finger  on  either  »i»Je,     The  incision  shoukl  be  made  over  t!ie  point  of  gr 
est  tenderness,  and  Jihould  be  carried  through  the  soft  tissues  down  to  and  tbroa 
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the  perioateum.  Ofteiitiraes  iu>t  any  or  not  more  than  n  singk*  <]rop  of  \m^  wilt 
be  obtaintd,  but  the  pain  and  U^iisiofi  will  he  relievLnl  and  turther  spread  of  the 
di«ea;<e  will  be  preventeiL  The  incision  s^hould  be  made  promptly,  even  before 
suppuration  haw  been  estiiblished^  and  the  dre^iiig^  should  be  an  aiuiseptie  one  for 
a  few  days,  after  which  the  wountl  may  heal  very  quieklv.  It  is  remarkable  with 
what  little  discomfort  the  operation  may  be  performeJ  under  coeaine,  and  how 
quickly  relief  is  obtained. 

The  siirjLfefni  frequently  sees  negleeteJ  eases  of  felon  wliieh  have 
o|H^ned  sp(»ntiiiR*nMslv\  Those  are  venMlisn^reeable  eases  to  treat.  The 
ti}>  of  tfve  fiu^er  mnv  be  one  mass  of  shniiLz:hii)<j  mate  rial,  the  jienosteum 
destroyeil,  ami  the  jrmit  invnheth  It  is  hojndess  to  attempt  to  save  the 
wliole  linger  iimler  siK^h  eireumstanees,  but  uiitler  eflirieot  poultietug  the 
nif1ammiiti(*ri  may  l>e  rx^thieed  and  the  tisiiiies  brouglit  into  sneli  a  eoo- 
ditiiiii  that  an  amptitatiun  may  be  perl'omied  later,  mul  nsnally  <m\y  tlie 
teriiiiiial  phalanx  sat^ritieed. 

The  variety  of  ti-hin  known  iii^  ^h irf -Hi ud  ur  eo/Ao'-//f//fo^^alisc*ess  should 
not  be  foi'gotten.     It  is  a  small  eollection  of  pus  lying  just  beneath 


Fta.  2*)4. 


Fig.  2a=i. 


>>V,^V 


Neglected  suppurntlaff  tbecitia  resulting  tn 
palmar  atKSceBii* 


Same»  doiisal  aspect 


the  skilly  eonneeted  by  a  small  vsinus  with  a  large  al>seess  heneiUh  the 
deep  faseiai  The  f hinder  lies  in  the  faet  tliat  the  snperfieial  al)seess  may 
be  o{>ened  while  tlie  dee)>  one  is  iinreeognized  and  eontinnes  to  extend. 

Pus  extends  readily  in  the  finger,  owing  to  the  anatomieal  arrange- 
ment of  the  fibres,  the  eon ueetive-t issue  Jihres  running  i>erpendieularly 
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inwanl  to  the  dtK^p  fiLscia^and  when  the  piis  reaches  the  tendon^shcath  it 

extendn  witiumt  rippn^ition  along  its  channel. 

Iiitliiinmutioii  *tf  the  thuvib  or  littk  finger  is  much  more  likely  to 

extend  iiitu  the  pahn  and  up  the  forearm  than  if  situated  on  either  of 

the  other  three  fingers,     Tlie  tendon-^ 
Fig.  206,  Hhrntlm    of   the    fir  At    t/trve    finffcr^   are 

cloned  mirn  and  extend  only  to  the  Kmh;- 
of  the  fingen?,  while  those  of  the  tJntmh 
and  Huh  finger  are  eontimwuj^  tcilh  thr 
fii/novial  membra nr  whk'h  rnclosfJi  thf 
tendons  of  the  ptdm  and  pas^en  hrneath 
the  annnlnr  Hffamrnt^  extending  f^r 
8ome  distance  up  the  for«»arni,  Tlu* 
nnportance  of  tnorough  and  jm>nii»t 
attentitiii  to  a  felon  can  .scarcely  be 
ovL' rest! mated,  fur  an  impirtant  mem- 
htr  is  invulved  and  the  function  of  a 
liand  or  ann  may  l>e  hvst,  and  live*- 
have  ht^L'ii  (lest roved  by  neglect. 

Palmar  abscess  occurs  either  a^ 
the  result  of  a  stippurat'tve  lymphftu-^ 
gitii*  or  a  iheeUh  of  the  flexor  tendon? 
of  the  fingers  travelling  upAvard,  or  it 
may  be  the  result  of  direct  local  ia- 
fection. 

A  favorite  seat  far  infection  w  the  cnl- 
losities  almost  invariably  »een  in  the  p.iln  - 
of  working-men  over  the  heads  of  the  lutii 
carpiil  bones.  The  liroken  $kjn  nver  a  Mis*- 
ter  or  a.  j^mall  cnick  in  tlie  .surface  of  the 
skin,  togi»lher  witji  the  presence  of  infectious 
matter  J  rnrnis^hes  the  soil  and  material  fuf 
abscess-formation.  Thb  mmle  of  infection 
IB  rather  more  likely  Uy  result  in  a  superficial  than  a  ileep  palmar  alwee<s.  The 
latter  variety  occurs  connnonly  secondarily  to  HU]>puration  in  the  tip  of  the  thumh 
or  little  linj^er,  where  the  yu*  has  travelled  along  ihe  tendon-sheaths  into  the  fviio- 
vial  t*ac  of  the  palnu  The  denne  palmar  fitscia  ahove,  presenting  a  barrier  toihe 
exit  of  the  pUM,  favors  its  spread  along  the  tendons. 

If  the  pre?4siire  be  not  relieved  and  an  exit  given  to  the  pus,  it  may 
extend  between  the  b(*nes  of  the  hand  U\  the  dor><il  snrfnee,  or  it 
usually  hnds  its  way  under  the  annular  ligament  into  the  wrist,  and 
fnnpuMitly  involves  the  nnm^ks  af  (he  fore(frm.  The  jMiin  and  ten^^ion 
are  ;dways  very  great,  while  redness  and  intlaniniatiiry  swelling  an?  not 
prnnouneed  symptoms  because  of  the  deep  kK*jition  of  the  suppuration. 
There  is  always,  however,  a  ehamcteristie  (edematous  swelling  of  the^ 
whoh*  hand,  whieh  is  described  as  a  porky  or  boggif  swelling,  TIte  fingers- 
art-  stitV  and  held  partially  flexed.  Fl  net  nation  nniy  or  may  not  Ix 
ol»Tained,  iuit  the  iitlier  symptoms  as  deserihrd,  of  an  aeute  nature,  an^ 
siiffieieot  to  estaldisb  a  positivi'  iliagnosis.  There  art*  usually  eonsidenibli 
cojwtkutionaf  diiititrbftnef,  temjK*ratnre,  anorexia,  ete. 

Nmvhere  is  an  early  operation  of  greater  importafictyiiud  neglect  leai 
frequently  to  the  loss  of  funetton  or  complete  loss  of  the  hand.     SurgM^  - 


Ptomuioi.'oi   contrurUon    of  ftagers   after 
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cal  anaesthesia  is  necessary  for  the  operation.  Incisions  in  the  fingers  and 
in  the  palm  should  be  made  parallel  to  the  axis  of  the  bone.  Short, 
deep  incisions  are  the  rule,  in  order  that  the  vessels  may  be  more  readily 
avoided.     The  palmar  arch  crosses  the  hand  nearly  opposite  the  web  of 


Fio.  207. 


Diagram  of  palmar  incisions. 


the  thumb,  and  if  incisions  are  made  beyond  this,  no  difficulty  will  be 
met  with.  It  is  better  to  avoid  cutting  the  arch,  but  if  cut  it  should  be 
ligated.   If  the  inflammation  has  spread  extensively,  the  sinuses  should  be 

Fig.  208. 


Diagram  of  dorsal  incisions. 

followed  out  and  several  short  counter-openings  made  to  secure  thorough 
drainage.  After  prolonged  irrigation  with  a  hot  antiseptic  solution 
narrow  strips  of  iodoform  gauze  should  be  inserted  into  each  opening. 

The  after-treatment  should  consist  of  a  prolonged  hot  antiseptic  bath  daily  in 
a  vessel  capable  of  admitting  the  whole  hand  and  forearm.  Large  antiseptic 
poultices  applied  clear  to  the  elbow  should  be  changed  frequently  enough  to  keep 
them  hot,  and  the  arm  should  be  raised  on  a  pillow.  Careful  attention  should  be 
paid  to  the  general  condition  of  the  patient,  and  stimulants  and  quinine  adminis- 
tered as  required.  In  very  acute  types  of  the  inflammation  it  may  sometimes  be 
necessary  to  make  a  number  of  long  parallel  incisions,  regardless  of  all  anatomical 
structures,  and  even  to  cut  the  annular  ligament.  Permanent  contractures  of  the 
fingers  result,  due  to  adhesions  between  the  tendons  and  to  cicatricial  formations. 
Manipulation  and  massage,  continued  for  a  long  time  after  recovery,  aid  somewhat 
in  reducing  the  contractions. 

Gangrlion. — In  connection  with  the  tendon-sheaths  of  the  forearm 
and  hand  there  occurs  a  small,  rounded,  elastic  swelling  which  is  known 
as  a  ganglion.  It  was  first  thought  to  be  a  localized  dropsy  of  the 
tendon-sheath  ;  hence  as  such  it  received  the  name  of  ireeping  sinew. 
Recently  ganglia  have  been  classed  with  the  hygromata  of  the  tendon- 
sheaths  and  bursse,  and  now  are  believed  to  be  oaifjrotdha  from  the  »yno- 
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vial  fringe  or  follicle  of  joints ,  occasionally  from  the  tendon-sheaths,  and 
are  regjinled  as  a  kind  of  new  growth.  The  fluid  which  they  contain  is 
a  sort  of  thickened  synovial  fluid,  and  usually  does  not  communicate  with 
the  fluid  of  the  tendon-sheath  or  joint.  Another  theory  is  that  the  gan- 
glion is  a  hernia  of  synovial  membrane^  occurring  through  a  rent  in  the 
tendon-sheath,  forming  a  closed  sac. 

Ganglion  is  most  common  on  the  dorsum  of  the  hand,  but  may  «x«ur 
on  the  foot  or  on  the  flexor  tendons  of  the  forearm.  It  is  a  small,  o>-al, 
fluctuating  tumor,  causing  no  |>ain  and  verj'  little  inconvenience,  except 
that  there  is  slight  pain  when  the  arm  is  fatigued. 

Fig.  209. 


Ganglion  of  wrist 

Treatment. — This  is  by  rupture  of  the  sac  by  pressure  or  treatment 
of  the  sac  by  operation.  Where  the  ganglion  is  small  the  time-honored 
method  of  rupture  of  the  sac  by  a  blow  from  the  back  of  a  book  mayte 
tried.  A  simpler  method  is  to  superimi>ose  the  thumb  over  the  tumor 
and  by  sudden  pressure  to  rupture  the  sac.  A  splint  and  pad-pressure 
should  be  kept  applied  for  ten  days  to  a  fortnight.  A  cure  by  forcibly 
rupturing  the*  sa(?  is  not  certain,  but  the  meth(Xi  has  the  advantage  of  not 
injuring  the  patient.  The  treatment  of  the  sac  by  operation  may  Ik?  carried 
out  in  several  ways — by  aspiration  with  a  fine,  hollow  needle,  with  or 
without  the  injection  of  an  emulsi(m  of  iodoform.  In  the  larger  tumors 
and  in  those  where  the  simple  methods  of  cure  have  failed  the  verj'  sat- 
isfactory ojH^raticni  of  excision  of  the  sac  by  dissection  may  be  done.  In 
all  of  these  meth(Kls  it  is  necessary  to  apply  a  splint  and  pressure  to 
the  part  in  the  after-treatment. 

Affections  of  the  BuRS-ffi. 

The  bursfp  are  anatomical  structures  interposed  between  moving  tissues  to 
prevent  friction,  a.s  in  the  case  of  skin  or  tenaon  over  projecting  bony  surfaces. 
They  are  divi<le(i  into  two  classes — the  burssB  muooesB  and  the  synovial 
burssB.  The  bursse  mucosae  are  simple  enclosed  sacs  containing  a  clear,  viscid 
fluid,  situated  in  the  subcutaneous  areolar  tissue  in  various  parts  of  the  body,  as 
in  front  of  the  patella  over  the  olecranon  process,  over  both  malleoli,  and  in  other 
prominent  places.  These  are  also  known  as  subcutaneous  bursse.  The  synovial 
burssB  are  cavities  of  practically  the  same  nature  and  structure  found  interposed 
between  muscles  and  tendons  where  they  move  over  bony  prominences.  They  are 
similar  to  synovial  membranes,  and  where  they  exist  in  the  neighborhood  of  a 
joint  they  usually  communicate  with  its  cavity.  Many  bursse  are  present  in  the 
body  at  birth,  but  new  ones  are  developed  in  consequence  of  friction  or  pressure 
occurring  in  unusual  places.     As  the  result  of  injury,  pressure,  excessive  action, 
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and   various  diseased   conditions,  as  tuberculosis  and  syphilis,  bursse  become 
enlarged,  thickened,  and  at  times  suppurate. 

Acute  bursitis  is  due  ordinarily  to  external  traurtiatism  or  excessive 
mv^cular  exeiiian.  It  is  an  acute  hyperemia  of  the  bursal  sac,  giving 
rise  to  increased  secretions  which  may  oe  either  serous,  sero-Jibrinous,  of 
purulent.  It  gives  rise  to  a  superficial,  rounded,  more  or  less  prominent 
fluctuating  tumor. 

If  the  inflammation  is  not  of  a  purulent  nature,  the  symptoms  are 
slight  and  are  the  result  of  physical  discomfort  from  the  presence  of  the 
swelling.  When  the  bursitis  results  from  a  blow,  the  swelling  comes 
on  rapidly,  with  pain  and  tenderness,  and  there  may  be  considerable 
blood  poured  with  the  effusion  into  the  sac,  causing  so-called  haematoma 
of  bursse.  When  the  inflammation  is  suppurative,  which  occurs  only 
from  infection,  there  are  rapid  swelling,  redness,  tenderness,  and  jmin, 
with  often  considerable  constitutional  disturbance.  Unless  promptly 
arrested  there  is  danger  of  extension  to  the  surrounding  tissues  and  the 
joint  may  be  invadedi  The  location,  extent,  and  shape  of  the  swelling 
are  sufficient  to  distinguish  the  disease  from  ordinary  cellulitis. 

The  general  treatment  is  rest  to  the  part,  uniform  pressure,  and 
cold  applications,  together  with  aspiration  if  the  effusion  and  swelling 
do  not  diminish.  If  pus  is  present,  the  sac  should  be  freely  laid  open, 
curetted  out,  and  packed  to  secure  obliteration  of  the  cavity  by  granula- 
tion healing. 

Chronic  bursitis  is  not  the  mere  continuation  of  the  acute  variety 
of  the  disease  until  it  becomes  chronic,  but  it  is  a  distinct  type  of  the 
disease  which  is  known  as  hydrops  or  hygrroma.  It  occurs  usually  as 
a  painless,  fluctuating  swelling  of  slowly  increasing  size,  with  thickened 
walls  due  to  a  growth  of  villous  or  granulation-tissue,  and  containing  a 
thick  mucoid  liquid.  This  villous  growth  at  times  undergoes  a  fibrin- 
oid degeneration,  tlie  degenerated  portions  breaking  loose,  giving  rise 
to  the  rice-bodies  which  are  found  in  chronically  enlarged  bursse.  The 
number  of  these  small  bodies  is  often  verj'  large ;  as  many  as  several 
hundred  may  be  found  in  one  sac.  The  whole  process,  in  many 
instances  at  least,  is  essentially  a  tuberculosis,  and  in  the  rice-bodies  are 
found  tubercle  bacilli.     (  Vide  Chapter  XXXIII.) 

Hygromata  of  the  bursce  are  said  to  be  caused  by  growths  of  cartilage 
and  by  sarcomatous  tissue.  Chronic  bursitis  is  often  due  to  injury  or 
mechanical  irritation,  and  in  rare  cases  it  is  ascribed  to  rheumatism  or 
syphilis.  There  are  many  cases  of  tubercular  disease  of  the  synovial 
bursae  which  are  secondary  to  a  tuberculosis  of  a  neighboring  joint,  and 
which  on  that  account  fail  of  recognition.  It  is  of  special  importance 
that  they  be  not  overlooked  in  operations  upon  the  joints. 

The  DIAGNOSIS  rests  mainly  upon  the  nature  of  the  swelling,  the 
slow  chronic  course  of  the  disease,  and  the  location  of  the  trouble.  In 
many  instances  when  it  occurs  at  the  wrist-joint  it  cannot  be  distin- 
guished, except  by  operation,  from  chronic  disease  of  the  tendon-sheath. 
Occasionally  the  rice-bodies  may  be  felt  like  small  shot  in  the  sac. 

Treatment  other  than  operative  is  merely  temporizing  with  the 
trouble,  although  there  may  occur  instances  in  which  rest  of  the  part 
on  a  splint,  with  application  of  moderate  pressure  and  counter-irritants, 
may  be  advisable  at  first  and  may  result  in  temporary  improvement. 
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Tfie   oix'niticni    consists    in    incising   the  sac,  evacuating  ita?  cont 
thoroughly  curetting  out   tin?   interior,  and   irrigatiug  with   :i   1  :  h} 
eorrosive-snbliniate  ciohition.     If  pmcticiilvle,  it  is  better  to  (li!s:**:*ct 
the  mc.     Packing  with  ifHliitV)rrn  guuze  .secares  permanent  closure  of  1 
cavity  bv  granulafinn.     Over  the  hi/okf  hone  a  cy^4tic  tnaiur  of  a 
retjuiriiig  renioviil  is  ntrely  uiet  with  ;  it  is  a  chmuically  enhirged  buB 
of  tJie  hiffp'otna  tyjx'. 

Simple  Enlargred  BurssB. — There  are  a  number  of  burs»  which  are 
oftt?n  euhirged.     Several  of  them  are  of  sufficient  inipurtancT  »di1  fn> 


Fia  210. 


Fig.  211, 


Eultirged  prepatellar  bursa  (house* 
mn(<r«  knee). 


ButlUifi  il.  Li.lliUX  VAl|^t]«. 


qnent  tx'currence  to  receive  distiuguishing  iuiuick,  Enhii^cment  of  ihf 
pnptdviiar  6tt/wr,  comnnndy  known  as  housemaid's  knee,  i^  the  nn^l 
common  f\)rm  of  enlargccl  l>ursa.  It  m'curs  as  a  pnaninent  fluctnariog. 
t^weUiug  directly  over  tlie  piUella,  |wiinless  nulesn  inHauuMj,  uihI  Ul 
caused  by  the  pressniT  incident  to  kneeliTig.  It  Hometirues  inxnirH  iiil 
br*th  knees  at  the  siirae  time,  and  it.s  appeaniuce  is  very  s^triking  anJI 
perfectly  characteristic.  It  should  be  treated  by  aspiration  foUowed  bf  ] 
rest  aud  pressure.     When  inHauied  it  must  be  incised.  I 

A   bnrssi  over   tlie  anterior  as|K'et  of   the  nj)[>er  end   of  the  tibial 
bdfnnt    thr   pttteUur  temhn    a  tiff  (he  Uibtrvh'  of  (he  (thirty  is   «cimctintrt  ] 
enlarged,  ami   may  be  mistaken  for  synovitis  of  the  joint.      It  niay  , 
communiciite  with  the  j<ant  and  must  be  asfu rated  with  care,     A  buraj 
over  the  tip  of  the  oiicranon  pr<XH^ss  corn;spoiids  to  honsernaid'?  kmtA 
and  is  known  as  miner^M  elbow  from  its  frct|uency  in  that  class  nf  wiirk- 
men.     A  rnhpntelhr  bursit  has  reeeutly  Ix^en  dcscrilxHl  as  fXTtirriu!:  '^  ' 
football-players,  sujvpfisei!   to  arise  fi'om  exceeisive  exercise*  in  kickiiJi'. 
Bnrsie  in   the  popf'tfntl  spjice  beneatli   the  tendons  have  tieen  nnstokfn 
for  aneurisni  as  well  a^  iutra-arlicuhir  disease.     Thev  are  also  likelv  ti* 
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communicate  with  the  joint,  and  must  be  operated  upon  with  caution. 
There  is  a  deep  bursa  beneath  the  deltoid  muscle  which  causes  pain, 
swelling,  and  crepitation  on  motion  when  inflamed.  A  bursa  under  the 
tendo  Achilles  over  the  tuberosity  of  the  os  calcis  causes  pain  and  lame- 
ness when  inflamed.  A  bursa  occurring  under  the  psoas  tendon, 
between  it  and  the  edge  of  the  pelvis,  may  communicate  with  the  hip- 
joint  ;  also  one  between  the  ffreat  trochanter  and  the  gluteus  maximus  is 
sometimes  seen  :  both  of  these  when  enlarged  and  inflamed  give  rise  to 
symptoms  which  simulate  hip  disease  in  its  early  stages.  Enlarged 
bursae  are  also  seen  once  in  a  great  while  in  various  other  parts  of  the 
body ;  for  example,  over  the  tvherosity  of  the  ischium^  between  the  latis- 
simvs  dorsi  and  the  angle  of  the  scapula,  in  the  palm,  and  in  the  calf  of 
the  leg. 

As  a  general  rule,  there  should  be  but  little  difliculty  in  distinguish- 
ing bursse,  but  when  they  lie  in  close  proximity  to  a  joint,  the  diagnosis 
may  occasionally  be  quite  obscure  and  can  be  made  only  by  careful  dif- 
ferentiation. 

BurssB  of  New  Formation. — The  number  of  normal  bursae  in  the 
body  is  very  large,  and  is  not  by  any  means  constant,  even  in  healthy 
adults.  As  many  as  eighteen  have  been  found  in  the  vicinity  of  the 
knee-joint  and  fifteen  in  the  dorsum  of  the  hand.  New  bursas  develop 
in  locations  where  the  tissues  are  subjected  to  constant  pressure  or  fric- 
tiouj  usually  over  bone-prominences.  They  are  formed  in  the  soft  con- 
nective tissue  between  tne  skin  and  underlying  tissue,  beginning  at  first 
as  small,  irregular  cavities  with  a  lining  of  atrophied  connective-tissue 
fibres.  The  space  develops  slowly  in  size  until  finally  it  has  a  complete 
sac  with  a  smooth-walled  endothelial  lining.  Bursae  are  seen  in  various 
places  on  the  body — on  the  outer  side  of  a  club-foot,  where  the  pressure 
is  borne  in  walking ;  over  the  projecting  spines  of  the  kyphosis  of  a 
spinal  caries ;  on  the  ends  of  stumps  after  amputation  when  an  apparatus 
has  been  worn.  All  of  these  are  liable  to  become  inflamed  and  cause 
serious  inconvenience.  A  bursa  forms  over  the  sternum  in  shoemakers ; 
over  the  head  of  the  fibula  in  tailors,  constituting  tailor^ s  ankle,  from 
pressure  caused  by  sitting  on  the  floor  with  the  legs  crossed  in  front.  A 
bursae  forms  over  the  first  metatarsal  bone  in  the  deformity  known  as 
hallux  valgus.  This  latter  bursal  tumor  is  commonly  known  as  bunion, 
and  always  occurs  as  the  result  of  wearing  tight,  improperly  fitting,  or 
improperly  made  shoes.  It  may  be  caused  by  the  shoe  being  too  loose, 
allowing  the  foot  to  slip  back  and  forth,  or  more  frequently  it  is  due  to 
a  narrow-toed  shoe  causing  the  tip  of  the  great  toe  to  bend  toward  the 
outer  side  of  the  foot,  thus  bringing  unusual  pressure  on  the  joint.  A 
mild  degree  of  bunion  is  present  in  many  people  who  suffer  verj'  little 
inconvenience.  There  is  usually  slight  tenderness  in  the  part,  and  the 
swelling  is  quite  likely  to  become  acutely  inflamed,  in  which  case  the 
skin  becomes  much  reddened ;  there  is  constant  ])ain  with  excessive 
tenderness,  walking  is  verj'  difficult,  and  it  is  impossible  to  wear  a  boot 
of  any  kind.  Suppuration  takes  place  in  the  bursa,  which,  breaking 
through  the  sac,  invades  the  joint  and  other  tissues  and  often  starts  up 
a  cellulitis  in  the  foot.  Persons  having  bunions  should  not  wear  nar- 
row-toed shoes,  but  shoes  with  broad,  rounded  toes  and  a  straight 
inner  border. 
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Bunions  which  are  nlightly  inflanu'd  and  in  which  there  is  some  iiain  and  dis- 
comfort are  relieved  tinlil  the  acute  aymptouis  have  passed  off  and  tne  inflamma- 
tion has  suhsided  by  wearing  over  the  part  a  smaH,  circular  felt  pad  cut  out  in  ibc 
Rhape  of  a  waaher.     The  pressure  of  the  shoe  i.'i)iries  a^ain^t  the  pad,  which  ^iur- 
rounds  the  sensitive  area.     If  the  bursa  in  thickened  and  not  JnBamed,  blisten*  and 
iiidine  may  be  applied  to  reduce  it-^  size.     When  the  bunta  is  inflamed  rea^t  and 
cooling  upplicatiourt  are  indicated  and  may  prevent  serious  trouble.     Suppuratio 
demands  incision  and  antiseptic  tnjiitment,  and  if  the  joint  is  invaded  partial 
comjilete  exci^sion  of  the  jr>iiii  will  lie  rajuired.     The  renjoval  of  a  bur^oi  l>efi>i 
any  indiimmation  has  occurred  is  the  best  treatment^  and  frequently  it  is  necc 
to  combine  with  it>  removal  a  re>^ection  of  the  underlying  joint. 

Tiimors  of  Muscles. — Primarv  tumors  of  mtii^cle.s  are  iif  com  pur 
tively  rare  <x'(Hirrenee,  and  when  ioimd  are  treated  a,*?  el.^where.     The 
may  be  h>f^ite<l  m  the  musrle  itn^lf  or  in  its  tendon.     Aside  from  the 
of  !iyphiliti<"  or  tiil>ereijhir  origin,  wliieh  have  already  l>een  si>oken  ol 
tliHse  nf  Kiirefjmat*His  tvjK^  are  the  niont  common^  while  fil)rou]§  myxoma 
and  euehfindroma  are  tu'easionnlly  seen.     Scvondary  infiltnition  or  de- 
jRiHit  in  the  muscles  is  eomihon  when  the  growtli  originates  in  a  neig 
boring  jKirt.     This  often  occurs  in  the  |)ectoral  niiiseles  from  cancer  of 
the  breast.     Prinuiiy  tmnors  of  inuscles  can  l>e  readily  removed,  and 
tht^ir  reeurreneedejR^ndt?  on  their  malignancy.     Secondary  tumors  should 
be  (>{>e rated  on  as  a  jmlliative  measrin?. 

Parasitic  cysts  of  nmscles  are  rare,  Tiie  irichlna  Hpiralm^  tlie 
echuioeocciis^  and  the  ri/dlvcrctt^  are  the  three  varieties  of  animal  puni-t 
sites  which  oeeiisionally  <x^cur  in  muscles. 

Trichinosis  orig^i nates   from   eating    under^lone   j>ork   which    contains    thfl 
tricWnie  spiralis*.     Tht'.ic  parajsites  develop  in  the  inte^^tines,  penetrate  the  wall^J 
and  enter  the  circulation,  or  by  a  direct  pannage  tind  their  way  into  the  muscle 
where  they  remain.    By  their  presence  fi  myositis  develops,  resulting  in  exudation 
which  hecomen  encapsulated  and  forms  a  permanent  cyst. 

The  sYMl^roMs  are  pronounced:  there  in  a  nuijscnlar  stiflTnesa,  with  pain^«well' 
ii]|{,  and  tenderness.     The  eonHtitutional  eymptomi*  are  high  temperature,  chillsj 
delirium,  and  gastro-inteHtinal  disturbance.     The  mortality  is  high,  but  undoubV 
edly  many  mild  cjiscs  recover. 

The  lUAGNOHiH  is  confirmed  only  after  abstracting  a  piece  of  the  tnUBclc  with 
aiimall  punch  and  subjecting  it  to  a  microjscopical  exammntloti. 

The  TREATMENT  consists  of  the  employment  of  purgative^* ;  sedatives,  ample 
nourishment,  and  stimulants  are  retiuired. 

The  eA^hinococcm^  or  hydatid ^  and  the  ci/MmTcus  are  seen  even  les8 
fn^qiieiitly  than  the  triehiua\  which  they  eloselj'  tTseinble  in  chameterd 
They  residt  from  infeetifjn  l>y  tienia  tlirooti^h  tlie  inter^tiiml  tract.  Their 
presence  in  the  tissues  throngli  irritation  results  in  the  formation  o^ 
cysts.  These  jiarasites  are  not  confined  to  muscles,  but  are  found  \t 
^uy  tissue  or  organ  of  the  bmly. 

Tenotomy  and  Myotomy, 

These  should  be  recognized  as  imjKirtant  surgical  ojierations,  su^  uponr 
them  de|]K»nd  lai^ely  the  ccjr recti r>n  and  removal  of  many  deform i I res^-i 
Tliey  form  a  eonsidemble  proportion  td"  the  t»p*"nitive  surp?ry  of  orthf»— 
|>sedies,  but  an*  fref|uently  very  useful  to  the  geneni!  surgeon.  Mi^otom  i 
anil  tenotomif  will  l*e  treated  as  one  subject »  because  the  method  of  one?= 
mting  is  essentially  the  same.  It  is  always  advisidde  to  ent  the  teuao^^ 
when  possible,  and  only  in  iustances  where  the  lunsele  has  no  tendon 
or  the  tendon  is  too  short  is  tlie  luusele  iti^elf  divided.     Tenotomy  :^ 
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indicated  in  all  cases  where  there  is  permanent  contraction  or  shorten- 
ing in  a  muscle  or  fascia,  resulting  in  deformity  which  interferes  with 
the  usefulness  or  beauty  of  the  part.  In  fractures  occurring  in  the 
neighborhood  of  a  joint  persistent  muscular  spasm  may  interfere  with 
maintenance  of  apposition  of  the  fragments.  This  may  readily  be 
overcome  by  subcutaneous  tenotomy.  This  is  often  true  of  the  tendo 
Achilles  in  fractures  about  the  ankle-joint.  There  are  two  ways  of  per- 
forming tenotomy — one  by  an  open  incision^  the  other  mibcutaneously. 

In  general,  it  may  be  said  that  the  open  operation  is  desirable  in 
dangerous  localities  and  where  there  are  several  tendons  to  be  cut,  as  in 
the  case  of  contraction  at  the  wrist-joint.  The  advanta^s  in  favor  of 
subcutaneous  tenotomy  are  its  simplicity,  greater  rapiaity  in  securing 
firm  union,  and  minimum  danger  from  infection  by  the  small  puncture. 
The  operation  of  subcutaneous  tenotomy  is  easily  done,  and  there  is  little 
danger  if  a  thorough  knowledge  of  anatomy  is  possessed  by  the  ope- 
rator, in  order  that  important  vessels  and  nerves  mav  be  avoided.  The 
only  instruments  needed  are  two  delicate  knives,  known  as  tenotomes^ 
with  straight  blades  about  a  half  inch  in  length  and  an  eighth  of  an 
inch  broad— one  sharp-pointed,  the  other  blunt.  Longer  blades  are 
unnecessary,  except  in  rare  instances  where  a  muscle  is  to  be  divided. 
The  curved  tenotomy  knives,  while  theoretically  applicable  to  the  cur\'ed 
surface  of  the  tendon,  are,  in  the  experience  of  the  writer,  never  neces- 
sary'. The  sharp-pointed  instrument  should  be  introduced  through  the 
skin  near  the  tendon,  and  above  or  below  it  according  as  one  desires  to 
cut  in  or  out.  By  cutting  the  tendon  outward  the  skin  is  more  likely  to 
he  punctured,  while  by  cutting  downward  there  is  more  danger  of  injur- 
ing adjacent  and  underlying  structures. 

In  the  hands  of  skilful  men,  accustomed  to  the  performance  of  tenotomy,  the 
sharp-pointed  instrument,  which  is  designed  merely  to  prepare  the  way  for  the 
blunt  tenotome,  is  often  used  to  divide  the  tendon.  It  is  safer,  however,  to  use  the 
blunt  instrument  for  this  purpose,  especially  in  the  neighborhood  of  important 
structures.  As  the  tendon  is  divided  a  creaking  sensation  is  felt  and  the  tendon 
^ves  way  with  a  distinct  snap.  A  common  source  of  failure  in  this  operation  is 
due  to  the  incomplete  division  of  the  tendon  or  its  sheath.  After  the  withdrawal 
of  the  knife  the  blood  should  be  expressed  from  the  wound  and  a  simple  antiseptic 
dressing  applied  for  a  few  days.  Tne  technique  of  the  particular  operations  for 
the  various  deformities  requiring  tenotomy  will  be  found  under  their  several 
headings. 

The  oj)en  division  of  tendons  is  to  be  preferred  in  many  cases  :  with 
the  limb  rendered  bloodless  and  a  clean  incision  over  the  tendon  which 
is  to  be  divided,  it  is  very  satisfactory  to  simply  snip  the  tendon,  with 
its  sheath,  with  a  pair  of  blunt  scissors ;  no  unnecessary  damage  is  done 
to  the  surrounding  parts,  the  divided  skin  is  easily  adjusted  by  a  few 
sutures,  and  the  wound  is  dressed  antiseptically. 

Lengrtheningr  of  Tendons. — In  certain  cases  where  the  contracted 
tendon  is  to  be  divided  it  may  be  advisable  to  lengthen  it  a  certain  def- 
inite amount.  This  may  be  done,  as  illustrated,  by  an  incision  along 
the  middle  of  the  tendon,  which  should  be  one-half  as  long  as  the 
required  distance.  The  tendon  is  then  cut  through  at  either  end  of  the 
middle  incision  and  the  ends  sutured  together.  Another  method  of 
lengthening,  especially  applicable  to  old  cut  tendons  where  the  ends  are 
retracted  and  cannot  be  brought  into  apposition,  is  by  si)litting  off  a  por- 
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tion  of  one  or  both  ends  of  the  cut  tendon,  turning  it  down,  and  suturing 
together  the  ends  thus  split  off. 

Fig.  212. 


h 


Showing  methods  (a)  and  (b)  of  lengthening  tendons. 

Trcmsplantation  of  muscles  and  tendons,  in  the  absence  or  loss  of 

Fig.  213. 


A  B 

Illustrating  transplantation  of  tendons  in  paralytic  valgus  (case  of  Dr.  J.  E.  Goldthwait):  J,b«f^'^ 
operation,  with  patient  standing  naturally* bearing  weight  on  both  feet;  B,  after  oper«ti«D. 
showing  patient  standing  and  bearing  all  of  weight  on  left  foot. 

tissue,  has  been  proposed,  and  experiments  have  been  made  on  animal!> 
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with  this  end  in  view.  It  has  been  shown  that  such  implanted  tissue 
always  becomes  absorbed,  but  it  is  possible  that  such  tissue  may  assist 
and  hasten  regenerative  changes.  Gluck  has  inserted  strands  of  catgut 
to  replace  the  loss  of  muscle,  of  tendon,  and  of  nerve-tissue,  with  partial 
success. 

Dr.  J.  E.  Groldthwait  of  Boston  has  recently  suggested  a  new  method 
of  tendon  transplantation  or  graMng,  and  several  cases  have  been 
operated  upon  and  reported  by  him.  It  is  made  use  of  in  the  treatment 
of  some  cases  of  infantile  paralysis  for  the  purpose  of  furnishing  better 
mechanical  support  to  certain  partially  paralyzed  groups  of  muscles. 
The  method  consists  of  cutting  the  tendons  of  certain  muscles  and 
attaching  them  to  others,  and  thus  transferring  the  action  of  the  muscles 
to  other  more  important  tendons.  From  the  few  cases  which  have 
already  been  operated  upon  the  writer  believes  this  to  be  a  surgical 
procedure  of  considerable  promise  in  the  treatment  of  deformities 
resulting  from  infantile  paralysis. 


CHAPTER  XXX. 

INJURIES  AND   DISEASES   OF   THE   LYMPHATIC  VESSEI^ 

AND   NODES. 

By  Frederic  Henry  Gerrish,  M.  D. 


The  distribution  of  lymphatic  structures  is  so  extensive  that,  whatever  a 
morbid  process  is  or  wherever  it  exists,  it  is  almost  sure  to  involve  some  of  them. 
Althougn  not  commonly  so  regarded,  the  spaces  enclosed  by  the  great  serous  mem- 
branes are  only  prodigiously  expanded  areolae  or  lymph-spaces,  and  the  deep  layer 
of  many  mucous  membranes  is  composed  of  essentially  the  same  material  as  that 
which  constitutes  the  most  typical  node,  only  in  the  one  case  it  is  diffused,  and  in 
the  other  gathered  into  a  definite  mass.  Certain  viscera  are  often  included  in  the 
enumeration  of  the  organs  of  the  lymphatic  system  on  account  of  the  conspicu- 
ousness  of  characteristic  elements  in  their  structure.  But  this  chajpter  will  deal 
only  with  the  affections  of  the  lymphatic  system  in  general,  and  with  the  most  of 
those  in  which  the  principal  feature  is  the  involvement  of  lymphatic  vessels  or 
nodes,  or  both. 

It  may  not  be  amiss  to  call  attention  to  the  important  part  played  by  the  lym- 
phatic system  in  many  conditions  of  disease.  Nearly  everywhere  tnere  are  minute 
spaces  between  the  histological  elements  of  which  the  tissues  are  built  These 
irregular,  microscopic,  and  innumerable  crannies  are  the  beginnings  of  streams 
which  flow  unceasingly  toward  the  central  ends  of  the  great  veins  which  empty 
into  the  right  heart :  they  are  the  finest  rootlets  of  the  great  trees  whose  branchless 
trunks  are  the  thoracic  and  the  ri^ht  lymphatic  ducts.  Some  of  these  tiny  spaces 
are  exposed  on  every  surface  which  is  artificially  made  either  by  accidental  or 
intentional  wounds,  and  in  such  circumstances  afford  the  best  possible  opportunity 
for  the  introduction  of  pathogenic  micro-organisms  into  the  system.  But  a  breach 
of  integument  is  not  absolutely  necessary  for  the  admission  of  the  germs  of  a 
disease,  for  lymph-spaces  are  so  near  the  cutaneous  and  mucous  surfaces  that  pro- 
longed contact,  and  especially  contact  with  pressure,  is  often  sufficient  to  effect  the 
penetration  of  the  intervening  layers  by  the  microbes  and  ensure  their  entrance 
into  the  lymphatic  system.  Thus,  septic  poisoning  may  come  from  immersion  of  the 
unwounded  hands  in  the  fluids  of  a  cadaver  at  a  necropsy,  and  syphilis  may  be  con- 
tracted  by  the  mere  touch  of  the  discharge  from  an  initial  legion  upon  a  moist  and 
delicate  part  of  the  unbroken  skin.  While  it  is  important,  therefore,  that  we  should 
search  for  an  opening  at  the  periphery  of  the  set  of  lymphatic  vessels  which  drains 
into  the  node  or  group  of  nodes  whose  involvement  is  a  feature  of  the  malady 
which  we  are  investigating,  we  cannot  always  find  evidences  of  even  the  slightest^ 
injury.  To  be  adequately  equipped  for  the  study  of  lymphatic  diseases  one  needs- 
a  high  degree  of  familiarity  witn  the  anatomical  relations  of  the  vessels  and  the=^ 
nodes  to  which  they  are  tributary. 

Wounds  op  Lymphatic  Vessels. 

Probably  every  cut  into  the  tissues  beneath  the  epithelial  surfeces==^ 

lays  open  minute  lymph-vessels,  and  in  amputations  tubes  of  consider 

able  size  are  always  severed.  But  almost  never  does  any  trouble  ensu€^^ 
from  such  injuries  alone.  If  a  superficial  vessel  does  persist  in  leakin^SS 
through  a  wound,  a  delicate  touch  with  a  mild  caustic  and  firm  com 
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pression  with  pad  and  bandage  will  usually  speedily  end  the  trouble. 
But  when  a  [^reai  trunk  is  incised  or  otherwise  opened,  the  surgeon  has 
to  deal  with  a  lesion  of  the  gravest  kind.  The  thoracic  dud  is  so  deeply 
located  that  it  is  very  seldom  wounded,  but  when  it  is  punctured  the 
very  inaccessibility  which  is  ordinarily  its  protection  interferes  with, 
though  it  may  not  absolutely  prohibit,  direct  treatment.  Its  contents 
escape  into  the  whole  surrounding  region,  causing  chyUms  hydrothorax  or 
chylous  ascites,  or  both,  or  the  fluid  may  distend  tne  areolar  tissue  outside 
of  the  pleura  and  peritoneum  or  fill  up  the  mediastinum. 

Possibly  a  cure  may  be  eflected  by  an  abdominal  section  with  drainage, 
adhesion  of  the  lips  of  the  duct  resulting  from  the  irritation  occasioned 
by  the  necessary  manipulations  during  the  operation  and  by  the  presence 
of  the  drainage-tube.  Suture  of  the  opening  in  the  thoracic  duct  seems 
not  to  have  been  attempted  in  the  abdominal  region,  but  it  has  been  tried 
with  success  in  the  case  of  wounds  close  to  its  central  extremity  at  the 
base  of  the  neck.  In  this  locality  forcipressure  and  compression  with  a 
pad  of  gauze  have  yielded  good  results. 

Wounds  of  the  right  lymphatic  duct  are  far  less  serious  than  those  of 
the  larger  trunk,  and,  from  its  readier  accessibility,  are  much  more 
amenable  to  treatment. 

In  conjanciion  with  the  means  already  recommended,  and  also  when  they  can- 
not be  employed,  it  is  advisable  to  keep  the  patient  nerfectly  quiet  and  on  the 
lowest  diet  compatible  with  living.  Fluid  food  shoula  be  avoided  as  far  as  prac- 
ticable, with  a  view  to  preventing  distention  of  the  injured  vesseL  Death,  which 
may  be  long  delaved,  will  probably  result  from  inanition,  but  a  fatal  result  is  not 
inevitable,  a  num1i)er  of  spontaneous  recoveries  having  been  reported. 

Inflammation  op  Lymphatic  Vessels. 

Lymphangitis,  as  this  disease  is  technically  called,  need  not  be  de- 
scribed under  several  different  heads,  as  has  usually  been  the  case,  for  we 
now  know  that  all  inflammation  of  lymph-vessels  is  of  microbic  origin, 
and  may  therefore  drop  the  terms  "  icliopathic  "  and  "  traumatic  as 
being  no  longer  descriptive.  Lymphangitis  is  almost  always  secondary 
to  some  traumatism,  but  it  may  depend  upon  the  pjissage  of  septic  mat- 
ter through  the  unbroken  integument.  It  may  he  induced  by  various 
micro-organisms.  At  first  a  thrombus  is  formed  in  a  vessel ;  then  pus- 
cells  are  seen  in  the  walls,  the  epithelium  is  swollen  or  peeled  off,  the 
lymph  .is  thick  with  desquamated  cells  and  fibrinous  clots,  leucocytes 
and  exuded  lymph  surround  the  tube,  and  the  neighboring  structures 
are  inflamed.  In  tubercular  inflammation  characteristic  dei)osits  (xjcupy 
the  lumen.  The  process  may  terminate  in  complete  resolution  or  abscess 
or  occlusion.     The  related  nodes  are  usually  implicated. 

When  only  the  minute  vessels  which  form  a  fine  network  near  the 
surface  are  involved  the  inflammation  is  called  reticular  ;  when  only  the 
larger  collecting  vessels  are  concerne<l  it  is  called  tubular  ;  but  both  forms 
may  coexist. 

The  DIAGNOSIS  of  deep  lymphangitis,  where  no  sujjerficial  inflamma- 
tion is  present,  is  not  always  easy  ;  indeed,  it  is  usually  ver\'  difficult  at 
first  on  account  of  the  distance  of  the  affected  vessels  from  the  surface. 

Clinically,  we  observe  in  mild  cases  of  the  tubular  variety  faint  red 
lines  in  the  skin  coursing  up  the  limb,  which  are  felt  to  mark  the  location 
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of  l>eaded  ronls.  From  these  a  blidsli  tint  diHii^^s  latenilly,  and  the 
ntKles  soon  beeoiiie  swollen  and  tciidor.  Little  pain  i.s  expc?rieneeii  if 
eiitin:^  tiuiet  is  maintained.  In  severe  eases  all  tliese  svniptonis  are  aggra* 
vated.  Pain  is  aeute,  fever  is  high,  fedema  is  marked,  and  in  some  sit* 
uations  is  very  j>eriloiis.  Later  oji  |>iis  forms  in  the  n<xles  and  areolar 
tissue,  and  in  tlie  worst  eases  there  iK*ciir  rigoi's,  excessive  thirst,  difflu- 
ent ahseesses  in  iltstant  jKirts^  resdessnt»ss,  (h'lirinni,  and  death  from  *ry>- 
firamifi.  The  termination  ufa  rascMlepends  iijjon  the  nature  and  amount 
f)f  the  toxic  naJterial  intrf>dneed,  the  condition  of  the  patient,  and  the 
pnunptness  and  wisdom  of  the  treatment. 

In  the  rd'wnlat'  form  tlie  inHaniinatioii  shows  itself  in  red,  tender, 
oHlematons  patches,  which  may  siiccecil  eaeh  other  up  the  limb,  one  fad- 
ing as  a  nei^hhoring  area  hloonis  out.  It  is  to  i)e  rememl>ered  that  i\w 
inrtammation  of  a  vessel,  sii[KTiieial  or  <leep^  doc^s  not  always  pursue  a 
eonrse  from  periphery  to  centre  :  it  sometimes  works  back  in  the  opposite 
direction. 

Treatment  must  ln^  both  local  and  general-  If  there  is  a  wound, 
thc*rongh  disinfet^tion  of  it  must  he  effected  at  onct^  Irrigation  with  an 
autiseptie  wash  may  aeeomjjlish  this,  but  if  this  is  doubiful  the  wound 
shonld  Ik"  laid  i^pen  to  givtMip{*ortnnity  for  f)erfcK*t  cleansing  of  the  part?'* 
For  a  surfaee  ap|>li(rati*»n  a  hot  (tnfm'pfit*  park  is  best  in  the  early  sliges ; 
ftir  example,  a  eorrosive-sublimate  solution,  1  :  2(K>0.  A  blister  around 
tlie  lind)  at  a  level  proxiuial  to  the  ilisease  was  much  cstK^mt^l  formerly 
— /.  r.  lighting  iiri'  with  lire.  If  pus  forms  or  is  susj>tH'ted,  incise  fnx^ly 
and  let  it  out,  Meantiuie  the  systemic  condition  mast  In-  reganlcd,  the 
bowels  and  kidneys  kept  active,  jKiin  (^hcckt^l  with  antMlyncs,  and  the 
strength  held   u]x  with  easily  digested  foml  and  other  suppirtives. 

Occlusion  of  Lymph-vessels. 

A  considenihle  number  of  the  most  serious  affections  of  the  lymphatic 
BV^stem  arc  <^uise<l  by  fHk'rferenee  trlfh  (lit*  normfff  fl*vv  of  lymj>h  ;  autl,  as 
many  of  these  diseases  have  features  in  common,  it  will  be  well  first  to 
study  the  general  sul>ject,  and  therj  to  consider  in  detail  the  fipeeific 
manifestations,  varying  as  they  do  aenu'diug  to  their  ctiolog}*,  their 
situation,  the  size  of  the  vessel  involved,  and  the  kind  of  tissues  con- 
cerned. 

ViiriritiH  coiirlitions  occasion  occlusion,  as  thickcninfr  of  the  wall;*  of  the  ves?el« 
fnjm  inthitnmtitioa,  the  dcjKwitof  plastic  material  about  the  tube,  the  pressure  of 
arig:hborin^  tiimorH,  the  pn^encc  of  a  morbid  growth  within  the  lymphatic,  or    ' 
lodgement  <jf  a  parasite  ia  its  lumen,     Anytliinp  which  urre**t.H  the  current    J 
back  the  lympb  upon  the  region  which  the  vesf*rl  normally  drain?*,  unless  the  tJuMi— 
can  eHcnjje  by  some  i^ide  channel ;  and  this  iiiterferenec  results  UHiuiUy  in  on^  oi 
both  of  two  prioeipal  ehanjci\'<.     The  tirrtt  of  thene  in  di  fa  tat  ion  of  the  vessels  fron 
the  increaBed  preawure  of  lymph  within,  an<i  the  otlier  in  mturnfion  of  the  ttseuc^ 
on  the  dii*tal  side  of  the  obstruetion  with  lymph,  and  their  consequent  hyperpUi*' 
from  over- nutrition. 

Dihifation  maybe  displayed  over  a  minute  area  or  in  the  ves*iels  of  ar 
entin^  limb — there  may  result  siuall  vt-sirles  or  lartje  cystic  tunu>rs;  i 
may  affect  deep  structures  or  supTfieial ;  its  effect  on  hc^ulth  varies  fron^nil 
the  inappreciable  to  the  destructive  ;  and  its  amcna!>ility  to  treatnici] 
ranges  between  the  faeile  and  the  lH>iK?less.     If  the  case  is  one  of  pur^ 
dilatation,  the  vessel  assumes  a  beaded  api>earance  when  the  Milves  nok 


iMH 


IiWJURIKS  AND  JJISKASKS  OF  THE  LYMPIIATW   VKSSEIJs,   ETC,    521 

uikI  a  cvUmlritiil  when  tlu^y  do  not.  Tlu*  latter  variety  rwuliiychaiigos  into 
X\w  I'Vf^tic  wlien  tht-  iiiwunl  profssuro  is  coimont edited  tipcm  a  limited  art^^ 
aiul  riniH^s  a  bulging  of  a  j»art  or  the  wliole  \A*  the  rirfiiinti^renee.  When 
a  ehister  nf  thlate<l  vessels  lie  iii  t*niitaet,  iiiereasiii|^  prt^s^iiiv  niuv  eause 
sueh  atropliy  of  tljeir  eonligiioiis^;  walls?  that  ultiiimtely  iM'rfurations  iM/eufj 
and  the  mass  of  tubes  buemm's  a  sae  wilii  iiiijuTfeet  septa  whieh  are  tlie 
remnants  of  the  vessel-walls.  Inflammation  of  a  dilated  vessel  is  a 
mneli  moiv  serious  Jnatter  than  the  same  pnx-ess  in  normal  eonditions. 
The  liy|ierplasia  resulting  from  the  constant  overfeeding  of  tfie  jKirts, 
whieh  are  flmwlt^d  with  lymph  in  ea^es  of  *x:elnsion,  is  not  observed  in 
all  of  the  tissnes  ;  liut  the  W*/^  /zA/'own— ^the  classieal  *^  eonneetive-tissue 
pro|)t>r,"  the  material  whieh  natnre  nses  so  largely  in  rej>:irative  pro 
resses  an<i  whieh  is  proilueed  so  readily — gluttonously  appropriates  as 
nnieh  as  it  ean  tjf  the  excess  of  nourishing  material,  and,  having  a 
grciiter  capacity  fur  growth  than  its  neiglibfirs,  crowtls  them  to  snch  an 
€»xtent  by  its  augmentetl  bulk  that  they  are  not  able  to  lake  even  their 
wonted  quantity  of  tdinienf.  As  a  cousetpienee  they  sntf'er  atrojJiy, 
while  it  undergo K\s  hyjM'rtrojihy.  It  is  a  ease  wheiv  the  greedy  avarice 
of  the  rapidly-bni'eding  plebeian  starves  otit  the  refined  and  sensitive, 
but  necessary,  i>atrieian,  with  the  usual  i^esnlt  of  fatal  disaster  to  the 
€onioi  unity. 

Lymphangioma, 

Lyinpbangioma  {indr  Chapter  XXVI.,  Group  VI. )  is  a  tumor  of 
which  the  essential  ctmstituent  is  dilated  lyniphatie  vessels.  As  a  rule, 
it  is  Cf^ngenital.  It  (x-eurs  most  freijuently  on  the  neek,  butt*x*ks,  back 
of  thigh,  grfMn,  axilla^  forehead,  an<l  in  t!ie  montlu  It  is  jvainless,  soft, 
and  etiuipressilde.  As  the  size  of  the  tumor  increases  by  further  dila- 
tation of  t!ie  vessels  the  e<pnneetive  tissue  between  them  atrophi<\s  and 
<li.sip]K'ars»  and  then  the  vessel-walls  are  thihncil,  and,  to  a  gnniter  or 
less  extent,  ahsorlMHl,  so  that  free  communication  is  established  betwT*eti 
the  various  tnlx»s,  and  a  lymphatic  cyst  is  formtHl.  Sometimes  a  eon- 
trguiMis  blmKl-vessel  is  in  vailed  l>y  the  sanie  pnKvss,  and»  the  ef)ntents 
of  the  two  kinds  ijf  vessels  lieiiig  minglctl,  we  have  a  ha matit-hpuphan- 
f/ifntta^thnt  is,  a  tnnior  composed  of  Idood-vessels  and  lynipli-vessels. 
The  sf)-<'alle<l  rtf^fic  htff/ro)ti(t  of  tlie  neek  is  a  eavrrnonii  hfutjthatif/timta. 
It  o<*curs  just  beneath  the  occiput,  is  smooth,  and  is  marked  by  a  verti- 
c*jd  median  groove.  Another  variety  of  lymjJiangionia  is  hpuph-ranx. 
\\  Ijcn  tliis  iN'<'nr8  as  a  snyjertieial  growth  its  favorite  sites  an-  the  penis 
and  the  gn>in.  It  is  often  i«nly  a  tc'injHU^ary  fiu*matiou,  di^ajijK^aring 
with  the  retnovai  of  the  obstru<*tirai  which  has  caused  it.  The  deep 
varices  are  rmieh  more  serious.  They  ct»mmonly  mrnpy  inai'cessible 
p<>sitions  in  the  alvdomen.  In  the  advanced  stages  they  may  be  mistaken 
for  hernia^. 

Structurally  considered,  all  the  varieties  of  lymphangioma  are  benign 
g^row1:lis,  but  in  certain  eiretunstanees  their  presenee  may  be  a  menace  to 
life.  The  continuous  internal  jiressniv  to  which  ttieir  walls  are  mib- 
jeetcd  sometimes  occasions  spontaneiais  jverfn rations,  ami  the  accidental 
application  (>f  external  violence  may  jjrmlnce  the  siimc  cffeet.  Tlie 
leakage  of  lymph  through  such  afK-rtures  is  t^ften  enormous,  ami,  while 
cases  have  been  reporlril  in  which  great  loss  of  this  fluid  has  been  en- 
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dui^d   without   seriotis  impairnifmt   of  health,  there  is  danger   of  tlie_ 
e^itablislHiieiit  of  grave  amemia.     A   iiKHh'rate  hut  jMTsistent  diH^har 
IH  called  /ifmpborrhfca ;  a  hrr^e  and  etmtinuiKUi?  oue,  It/tttuhorrhm/ia, 

Treatment  of  sujierfi(4iVI  variees  sliould  Ive  dii*eotea  to  the  remoM 
<»r  the  eause  if  J>os^^!hlc^     The   deep   varieej^  shotdd   be  studiously  I 
;ih>ue,  for  tliey  o-annot   he   wholly  reiuoved,  and  if  wounded    leak  mc 
alarm iiigly.     Other  lyuinhanififuuuta  should  be  removed  with  absolute 
tlionmghness  if  subjeetetl  to  any  treat  men  I. 

Lymphcedema. 

Interference  with  the  normal  passage  uf  lymph  often  rcgult*?  in  its 
tniusiidation  in  large  (|iiautity  into  the  areolar  tissue.  This  condition  is 
railed  if/ttiphayh*mtf  or  solid  (vdema.  It  is  distinguishable  from  the 
oedema  which  results  from  venous  obstruction  by  its  extreme  density 
and  persistence.  Areolar  tissue  is  so  almost  universally  a  constituent 
of  the  soft  |mrts  that  lymphaHlema  may  aiteet  a  whole  limb,  which  then 
iM'Conies  brawny^  iuHexil>le,  and  enonnously  swollen.  If  this  condition 
exists  a  long  time,  iRTUianeut  enlai^ement  ensues  from  the  growth  of 
white  tilu'ous  tissue,  and  the  part  becomes  not  only  nseless,  but  an  intol- 
erable bnnlen. 

The  TREATMENT  sliould  aim  to  remove  the  obstructing  caui^,  if 
pnicticable.  If  this  cannot  be  done,  firm,  equable  compression  with  an 
elastic  bandage  should  be  a|>plied.  Tliis  failing,  m^thing  rt^mains 
to  be  done  short  of  removal  of  the  atlected  ^mrt.  Aniputation-flapi 
may  heal  promptly,  even  though  lymph  oozes  profusely  frt^m  their  cut 
enriaces  at  the  operation. 

Maceomelia, 

Sometimes  we  see  eases  in  wlxicli  there  is  no  typi(^il  lymphangid 
varix,  (eflema,   or   lym|jhi^rrh<ea,  Init 

tVir  whieli  we  can  account  only  vn  the  ^'»*'-  2^- 

ground  of  occlusion  of  lymph-<*hau- 
nelsj  as  there  is  a  monstrous  growth 
r#f  one  or  more  niemlK*rs,  obvionsly 
from  such  excessive  nutrition  asi  is  a 
ehameteristic  feature  of  tliis  obstnic- 
tion.  This  conditifm  is  known  as 
mavroitu'/ia,  liut  s[)ecial  names  are  used 
for  the  designation  of  the  disease  in 
tlitferent  |Kirts,  as  mucrodactyllay  mac- 
ropoifia,  fiiHcrof;f<fmiayHud  maerocheiflfj, 
whereiii  the  digits,  the  ibot,  the  tongue, 
and  tlie  lips  are  respectively  afleeted 
(S4>e  Fig.  166). 

The  |>!itient  shown  in  Fig.  215  was 
aHe(*tc<l  in  tw^j  tingers  of  one  hand 
and  three  of  the  other,  and  in  one  leg, 
the  part  of  the  limb  most  overgrown 
being  tlie  great  toe. 

The  cjMise  of  the  disease  is  un- 
known, and  the  only  satisfactory  treat-  MocrogUi^i*  iSi\ 


This  disease  resembles  onlinary  liydrocele  in  all  of  itB  clinical  aspceta 
with  Ji  single  except iun,  whieh  is  rarely,  if  ever,  reeognizerl  l>efnre 
operation.  Tlie  flnid  (^onteatR,  instead  oi'  iK^ing  elear,  are  milky,  and 
failure  to  Jind  trajiMhtceiirf/  in  a  case  supp<>sed  to  he  one  of  hyrlrocele 
should  i'XCiir  mmpieion   of  vhyhcele, 

A  positive  DlAOxr>8is,  however,  can  hardly  l>e  inade^  as  the  rare 
disease^  S|>ennatt»eelej  presents  a  noii-transluceney  with  the  (*antlle-test* 
The  fluid  in  ehylwele  is  milkti^  and  if  allowcil  to  stand  ereani  rises  to 
the  snrfaee.  The  lining  of  the  sac  may  exhibit  distended  lymf)h-vcssels, 
or  at  some  point  the  months  of  several  large  channels  connected  with 
Hpaces  of  areolar  tissue.  Apparently  the  disease  is  due  to  an  olistructioji 
on  tlie  proximal  side  of  some  lacteal,  I  nit  the  |xitliology  is  not  clear. 
Ftirther  observation  may  show   this  to  he  of  filarial  origin, 

Trkatmknt  for  hytlrocele  is  generally  that  appropriate  for  ehyhn^ele  ; 
but  in  cases  w^here  milder  means  tail  it  will  hv  well  to  lay  ojien  the 
vaginal  tunic  and  ligate  the  eidarged  and  leaking  vessels. 


Most  prc»niinent  among  the  causes  of  serious  obstruction  of  lymph- 
clianncls  stands  fiiarkiHk,    The  diseases  which  it  induces  are  uncommon 
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in  this  cooiitrv,  hot  it  1ms  idrwuly  obtairied  a  fcwtholti  in  some  of  our 
Soiitliorn  States,  and   the   j>iissil>i]ity  ^>f  it,^  wide  dissemination   giv 
p+^'oliar  interest  to  the  study  of  Its  liistory  and  manifestations* 

It  is  essentially  a  ptrasitie  condition.  In  a  typical  case  of  liliirbi 
the  hlofMl  eontains  a  nuiltitiide  of  worms  of  the  nematoid  class  of 
variety  ealled  fiiaritt  .stnif/ififil^  homlaij^ — the  tlirt^ad-Jike  worm  of  the 
hliMwl  uf  man.  Tlio  creature  is  sexless,  one-i'i^ditieth  of  an  incli  lnn^\ 
not  <]nite  as  wide  as  a  eoloretl  eorpiisele  of  the  hlmpd,  and  wriggles 
iiieessantly  like  a  snake. 

The  worm  appears  to  be  onvehipt^rl  in  a  filmy,  trans(par<?iit  !*heath,  within  wbia 
the  body  iM  iilteriiatelv  extended  and  retnicied  with  creat  rapidity,  m>  thai  tfe 
impression  i^r  produced  of  the  animal^!*  being  farnisheu  with  a  Ia!*h.  This*  actio 
doe^  not  eause  locomotion,  but  make?*  little  currentj^  in  the  blood,  by  which  til 
recognition  of  the  parasite  is  faciHtated.  Many  million,^  of  the^e  micrcwicop 
being?*  may  exiat  in  one  patient.  A  ino»t  peculiar  charaeterintic  is  their  akernaM 
presence  in  and  absence  from  the  blood.  During  the  daytime  the  blood  h  fre 
from  them,  but  a.'*  night  approaches  they  begin  to  appear,  their  numbers  rapidlji 
increase,  and  by  midnight  the  blood  ^warm^  with  tnem.  From  thi.'*  hour  ihcT* 
gradually  diHappear,  and  few,  if  any»  can  be  discovered  after  six  o'clock  in  the 
morning.  Hahitual  reversal  of  the  periods  of  waking  and  .sleeping  determines  a 
corresponding  change  in  the  lime  of  appearance  of  the  para^nites,  and  fever  inter- 
rupt.-^  the  regularity  of  their  manifestations.  The  cause  of  the  periodicity  of  their 
migrations*  i?^  not  known. 

The^e  creatures  are  the  embryo*  of  a  worm,  the  filaria  Baficrofti^  which  has 
loilged  in  a  lymph- vessel.  The  male  of  the  specie^s  is  probably  a  close  companion 
of  the  female-  Tbc  latter  is  about  thre<?  and  a  half  inches  long  and  one-ninetieth 
of  an  inch  thick.  It  has  a  smooth  body,  a  clubbed  head,  a  slender  neck,  and  ft 
blunt  taiL  Its  alimentary  canal  extends  from  the  head  nearly  to  the  tail,  biil  the 
greater  part  *if  the  body  is  occupied  by  a  bicornoiis  womb  which  is  cranimed  with 
end«ry*js.  The  animal  is  viviparous,  and  iU  young,  being  borne  into  a  Ivmph* 
channel,  are  carried  by  the  current  through  the  thoracic  duct  into  the  lilood- 
vascular  system. 

The  njethod  by  which  filariie  are  propagated  m  of  practical  interest  A  female 
moH(|uito  abstracts  from  a  j»erson  who  has  filarial  disea."^e  a  meal  of  bloc»d  in  which 
are  many  of  these  embryos*.  Several  days  are  consumed  in  the  digestive  prckce**, 
but  a  small  proportion  of  the  [>arasites  not  only  escapt*  destruction,  but  eveu 
undergo  some  development.  The  insect,  led  by  instinct  tt>  de|>osit  her  eggs  on  the 
surface  of  some  pool,  ends  her  brief  life  by  falling  into  the  water,  and  the  tenant.^ 
of  her  frail  brnly  emerge  iTito  a  medium  exactly  suited  to  their  needs.  In  this  ther 
may  attain  a  length  nt  half  an  inch.  If  now  they  are  swallowed  by  a  huniaii 
being  who?5e  thirst  ffo-  water  exceeds  his  discretion  in  the  selection  of  it,  they  work 
their  way,  probably  by  boring  through  the  intermediate  structures,  frrim  the  ali- 
meutary  canal  to  some  large  lymph-vesseh  in  which  they  find  the  environmetil 
best  adapted  to  their  comfort.  They  then  steer  against  the  current  of  lymph,  and 
continue  until  they  enter  a  ve?*sel  too  small  to  permit  further  pa.ssage*  Here* 
permanent  lodgement  is  effected,  and  the  creatures  grow,  develop,  and  bretd  in 
their  snug  i^uarters  for  years,  setting  up  serious  structural  changes  in  the  neigh- 
boring parts  by  the  irritation  of  their  presence. 

Several  mature  worms  have  been  discovered  in  a  single  case.  It  ib  intagintihle. 
however,  that  one  of  these  helminths  could  pnKince  pathological  results  of  the 
gravest  sort.  While  it  is  unquestionable  that  nearly  all  cases  of  the  various  di.*- 
CAses  which  are  called  filarial  are  realty  inaugurated  by  these  parasites,  it  is  ik**- 
sible,  on  the  one  hand,  that  st»me  other  <vjually  obstructive  agency  may  proauce 
identical  results,  and,  on  the  other  hand,  it  is  known  that  filariasis  may  exist  fori 
long  time  without  serious  interference  with  health.  Both  of  these  occurrences  are, 
however,  exceptions  to  a  very  general  rule. 

No  evil   restdts  are  to  ix'  ex|ML'et(Hl  iVcirn  the  mere  presence  of 
emhrtfos  in  the  IjIoimI,  but  the  pttnttf^  are   terrildy  tnisehievmis  in  thoi 
elfeets.    Hy[>erieinia,  organization,  and  coiiisei^ueot  stt^iiosis*,  of  the  in%-a 
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vessel  are  soon  occasioned ;  the  lymph  is  dammed  back,  the  tube  dilates, 
the  walls  burst  or  become  hypertrophied,  the  whole  region  which  was 
formerly  drained  by  the  occluded  vessel  is  saturated  and  distended  with 
the  fluid,  and  the  tissues  imdergo  characteristic  changes.  Lymphangitis, 
lymphadenitis  J  lymph-varix,  lymph-scrotum ,  chyluriay  elephantiasisj  phle- 
hitisy  hoematuriaj  hydroceley  fever  resembling  malarialy — one  or  several  of 
these  are  to  be  anticipated  in  such  a  case. 

It  is  useless  to  direct  any  medicinal  agencies  to  the  cure  of  filariasis. 
Even  if  we  knew  how  to  destroy  and  remove  the  unwelcome  visitor, 
its  extirpation  would  do  no  appreciable  good,  for  the  lesions  produced 
by  the  presence  of  the  worm  would  remain.  Something  of  alleviation 
may  perhaps  be  accomplished  by  rest,  elevation  of  the  affected  part,  the 
lowering  of  tension  by  the  use  of  saline  laxatives,  a  spare  diet,  and 
abstinence  from  liquids  as  far  as  possible.  Operative  procedures  are 
sometimes  available,  and  these  will  be  mentioned  when  considering  the 
separate  diseases  caused  by  filariasis. 

Our  greatest  reliance  in  our  efforts  to  rid  the  community  of  the  evils 
dependent  on  this  parasitic  condition  must  be  placed  on  sanUajy  measures. 
If  all  drinking-water  in  filarial  regions  were  to  be  subjected  to  thorough 
filtration  and  boiling,  or  to  either  of  these  processes,  the  further  exten- 
sion of  the  condition  would  be  effectually  prevented. 

We  now  proceed  to  the  consideration  of  the  chief  diseases  produced 
by  filariasis. 

ELEPHANTIASIS. 

No  one  who  has  seen  a  pronounced  case  of  elephantiasis  of  the  lower 
limb — a  favorite  seat  of  tne  disease — would  think  of  questioning  the 
fitness  of  the  name,  for  the  resemblance  to  the  leg  of  the  greatest  of 
quadrupeds  is  instantly  suggested.  The  disease  is  not  common  outside 
of  the  tropics,  and  yet  cases  are  seen  now  and  then  in  northern  climes. 
As  our  knowledge  of  filariasis  is  quite  recent,  it  is  impossible  to  state 
whether  or  not  most  of  the  sporadic  instances  apparently  originating  in 
the  temperate  zone  have  had  a  filarial  source.  As  the  mature  parasite 
has  a  marked  preference  for  the  lymphatics  of  the  lower  part  of  the 
body  for  residential  purposes,  the  disease  is  rarely  seen  above  the  navel, 
and  the  lower  extremities  and  the  external  genitals  are  the  members 
usually  affected. 

When  the  malady  attacks  the  lower  limb  it  commonly  begins  with 
an  outburst  of  erysipelas  in  the  toe^.  The  manifestations  are  not 
unusual — pain,  swelling,  inflammation  of  lymph-nodes,  systemic  dis- 
turbance. Subsidence  leaves  the  integuments  thicker  and  harder  than 
normal.  After  a  variable  period  a  second  attack  of  erysipelas  occurs 
over  a  wider  area  and  disappears,  and  then  another  and  another,  and 
so  on  for  many  times,  each  leaving  its  mark  in  a  contribution  to  the 
thickness  of  the  skin  and  subcutaneous  tissue,  until  the  hypertrophied 
parts  may  be  four  inches  thick.  The  limb  is  rarely  involved  above 
the  knee.  When  the  disease  is  well  marked  the  skin  is  seen  to  be 
thrown  into  many  ridges,  the  surfaces  concealed  in  the  intervening 
furrows  being  eczematous ;  foul  and  indolent  ulcers  are  numerous ; 
and  cracks,  oozing  lymph,  appear  at  many  points.     The  skin  may  be 
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gtrntiotli    or    n*ii|^ii,   ImnJ    or   soft,   and   gray,  brown,  blaok,   wartv  or 

knofilit'd,  uimI  a  sintj^lt-^  case  may  display  j?overal  of  thest*  jwcuIuirilU*!^. 

Tlio  sutiering  of  the  iKitieiit  is  mainly  dne  to  the  great  weight  of  tlie 

niemher,   but    in    some   cat^ej*   the   pressure    upon 

Fio,  216.  iiieluded   nerves  adds  an   element   of    very  mnite 

pain, 

Tlie  eondition  now  established  is  a  truo  hypr- 
plasia  of  the  white  filn*ons  tissue  of  the  corium 
and  Hiibentaneons  areolar   layer,  in  the  interHtiees 


Fi<i.  217 


ElephantiiulB  of  leg,  ncTotum, 
aud  penis  (.origitinl), 


phitntjjiss^  of  riH(]«J,  iicijuircd  O'arkK 


of  whieli  is  a  copious  iilbuniinoid  de|Misit,  The  j^ipilbe  are  immenselTi 
etdai'ged.  A  seetion  8hows  a  white*  honiogc*neou8  nias.s,  moist  %vithl 
lymph,  whieli  leaks  from  every  point,  and  ahnost  as  denj^e  as  cartilage.1 
The  Idood-vessels  are  nf»tably  enlai'i^ed.  Pressure  and  enforcHl  inae*l 
tivity  have  eansed  degeneratiiin  of  the  niu.selcs,  and  the  over-nutritio»1 
i»f  thf  jx'riosteimi  has  resulted  in  abnormal  gro\rth  of  bone,  usually  in 
di shearing  protrusions. 

Treatment  of  the  erysipelas  should  be  eon«hieted  on  the  lines 
already  preM-ribe*!  for  that  disease,  and  the  other  ineidental   ailmentSJ 
are  to  be  managed  as  when  they  oeerir  in  otiier  eirenmstanees.      For  tha 
fully-ilevrlo|R'd  fh'(>haiitiasis  numerous  tlnrapeuiiv  nvommendationa  have 
biH'n  made.     Rrst,  rlevatiun  of  the  liml*,  and  fomentations  contribute  to 
the  eomfort   of  the    jmrt ;    eomprt^ssion  with  a  rul)l>er  Vmndage  maf 
retanl  the  growth  and  affevrd  some  relief  for  a  time ;    anc»ilvne$  aiK 
support ives  to  the  general  system  are  often  manifestly  demandecL     Bil 
among  real   ojH^mtive  measures  ampttfttiion  idiine  h  worthy  of  seriou»1 
eonsideratioUj  and  mubt  be  resorted  to  if  tht!  disea^se  is  to  be  extirpated*] 
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The  results  are  ^nerally  all  that  ooulil  l>r  exjKH^tciL     The  Esmareh 

ImiiiLsge  is  of  coiaspi(*iu>ii8  vahit*  in  tlu^se  case.s. 

EirphuHtid^iii  of  the  e.rfemni  f/i'nitaif<  stands  next  in  ordt^rof  rrt'niieiK'V 

to  that  of  the  leg,  and,  allowing  for  the  structiiml  dificreiiee.s  in   the 
orifaas  eoneeriioil,  the  syniptiuns  and  tlie  tissue 

' Fig.  218,  clianLies  an^  substantially   irleiitiral   in   the   two 

^^^^^K        ^M^^  IfH'alities,      If  only  the  srrotnin   Is  involvint  its 

^^^^H        ^B^B  internments   so  far  outgrow  tlie  length  tA'  tiie 

^^^^H       ^^^m  [K^nis  that  the  latter  tiiay  Ueeonie  lost  to  sight 

^^^^"         ^^^m  at  the  liottom  of  a  eonieal  pit,     Tlie  snperfieial 

l^^p  ^^^^J  lynipliatie  vessels  are  apt   tn   l)eeome   varicose. 


^! 


ElephAniiiiala  of  scrotum 


EleptaiLiitiafiis  of  scrotum  aod  penis  (orl«^iifil). 


andj  l)eing  ruptni-ed,  discharge  so  niuch  tlnid  as  tf>  keep  the  skin  moist. 
Ulcerations  are  common,  and  mortification  of  the  mass  may  iwcur.  The 
chief  danger  seems  to  be  from  septic  infection.  The  greatest  discomfort 
experienced  is  due  to  the  bnlk  wf  the  tumor  and  its  weight,  which  may 
exceed  that  nf  the  individual  wlirt  Iteai^s  it.  The  severe  dragging  on  the 
inguinal  structures  not  infret[Ucntiy  causes  hernia. 

When  the  {XMiis  is  the  {>art  principally  atlrcted,  which  is  mther  nii- 
common^  it  may  gn iw  to  a  monstrous  size.  In  Fig.  216,  which  cxhibitvS 
a  typical  enlargement  of  one  leg,  the  patient's  penis,  measured  around 
the  curves,  had  a  length  f»f  twenty-seven  inches  and  a  circumfetXMice 
near  the  scrotum  i*f  tifteen  inebes.  This  case  and  that  repi-escnted  in 
Fig.  21>S  l>eli>nged  in  Barbados,  where  the  diseas4^  is  so  common  as  to 
have  derived  *»ne  of  itij  names  {Barhaths  hy)  from  the  place.     Fig.  219 
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is  drawn  from  a  photogmpli  of  a  New  England  ejisp  in  which  penis  i 
^rotum  are  al>oiit  f'r|iiiilly  tlisi*a>;t'd, 

III  females  t^lephantiasis  is  far  less  fre^jiK^nt   than  in   niale.^.      Th 
genitalia  involved  are  the  honiohjgnes  of  tiie  serotuni  and  [>eni!^ — namely. 
the  lahiu  niiijora  and  the  elitoris. 

The    TREATMENT    OF    Er,EPHANTIA«I8  UF    TIIH    OENITALS*    doeS 

differ  from  that  a|>|)rct]inate  to  the  dtsease  in  other  loealilies,  Onl 
romjjlete  ahlatiim  affords  anything  mun-  than  tmnsient  njlief.  Th 
main  jwril  Ls  from  slmek,  fur  henuirrh;»p',  whieh  formerly  wa^  ini4 
iln^aded,  18  largely  eontroltahle  hy  the  Esmareli  bandage.  For  f?on 
honrs  hefon?  the  o[)emtion  the  parts  slionld  lie  elevated  in  order  to  druii| 
them  of  fluids,  lierniie  shiiuhi  he  red  need,  and  hydn»c^eles  emptio 
Tlie  neek  of  the  tnnior  is  to  he  eonstrieted  with  the  ehistie  hand  aa<l 
provision  made  for  eompressiim  of  the  ^lorta.  Tlie  incision^  are  made 
along  the  dorsum  of  the  ^n^nis  and  over  the  eonrse  of  the  c*urds^  and 
these  oipms,  with  the  testes,  aix*  disseeted  out  and  turned  upon  the 
alKlomen.  Wonnding  of  the  vaginal  tunle  is  to  be  avcnded.  The  pcT- 
ineal  eonneetiiins  are  then  severed  and  the  mass  removed.  Veins,  as 
well  as  arteries,  onght  to  lie  tied. 


LYMPH-SCROTUM. 

This  IS  a  funn  of  elephantiasis,  anil  often  develops  into  the  eonimon^r 

variety.     It  generally  is  nshert^l   in  witli   fever,  whieh  is  ipiiekly  fol- 
lovveii  by  aeute  inflamtnutton  of  the  senitnni  an*!  of  the  lymphatic  ve?^- 
sels  of  the  groin.     The  skin  is  thtekened  and  iH-eomes  |M:'enliarly  eorru* 
gated,  and  its  fyniph-vessels  dilate  to  sueh  an  extent  as  to  (Hinstitnte  a 
set  of  hirge  inten-ommnnieating  sinuses,  with  so  little  epidermal  cover- 
ing that  sjwntaneous  or  artitieial  |ierforation  often  stiirts  a  cLingeroua^^ 
lymphorrhagia.     The  serotal  eidargemeut  is  more  dnc  to  dilatation  oti^f 
lymjili- vessels  than  to  hyiK*rplasia  oi*  eiinneetive  tissue.     Usnallv  thore^" 
is  intermittent  leakage  of  lymph,  and  the  Imlk  of  the  tnmiir  inav  lessen 
flnring  the  diseharge  and  inerease  itnring  the  interval.      After  the  drain 
has  eontinned  for  many  years  it  may  cease,  and   the  stTotnm  gradually 
assume  the  characteristic  ap|M?arances  of  ordinary  elephantiasis. 

Filarial  may  bf  ah'^ent  froiii  the  hWd,  even  though  cou^itant  in  the  voide 
lymph— a  condition  broujcrht  ahout  by  the  IfKlgeim^iit  of  n  worm  in  a  ve&»«^?l  in 
near  the  upper  part  of  the  scrotum.  The  iiifliuumation  whieh  the  paniHite  awaken 
fxtcndrt  to  tiie  neareist  related  nodes^  the  ehaniiek  of  which  ronseouently  bei'om. 
occluded,  it  ml  thui*  the  embryos  are  co  a  fined  in  the  lymph  on  tne  distal  side. 
Ablation  is  the  oaly  «ui table  treatment. 

rnvLiiKiA. 

This  is  a  eondition  eharacterized  by  the  pi-esenee  of  amthifiefl  oil  in 
the  tfritu\  Triere  is  usually  no  warning  of  its  approMeh,  lint  the  on^^et  is 
sudden,  the  urine  assuming  a  milky  Umk  atid  heeomiug  extremely  abun- 
dant, 8inudtaneously  there  may  be  4lis<Hnnrort  in  tlie  rt»^on'  of  the 
urinary*  organs,  with  general  dejn-ession  and  delulity.  The  urine  eoagii- 
lutes  qiuekly,  hut  the  ehd  soon  disintegrates,  a  luver  of  ereain  forms  »n 
the  top,  und  nipid  de<*om|*Hsitinu  ensues.  There  is  sfunetinies  eoinridcut 
hiematnria.     Chyhiria   may  eontiniie  many  months,   and   then  ivaseiiJ 
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abruptly  as  it  began.  It  is  often  associated  with  lymph-scrotum,  and 
the  discharge  of  milky  fluid  from  the  ruptured  vesicles  may  alternate 
with  the  appearance  of  chyle  in  the  urine.  The  condition  of  the  gen- 
eral health  varies  greatly,  but  marked  debility  is  common,  due  probably 
to  the  waste  of  a  large  amount  of  the  digested  materials  which  the  lac- 
teals  have  absorbed. 

The  PATHOLOGY  is  obscure.  Doubtless  the  disease  is  of  filarial 
origin,  for  its  geographical  distribution  is  identical  with  that  of  other 
diseases  of  this  class,  and  the  embryos  are  almost  invariably  to  be  found 
in  the  blood  and  in  the  chylous  urine.  No  other  feature  of  the  malady 
is  as  constant  as  their  presence. 

Supportive  measures  are  almost  always  demanded,  but  beyond  this 
TREATMENT  nothing  avails. 

Prognosis  should  be  guarded. 

InflammatiGnof  Lymph-nodeB. — Now-a-days  we  have  discarded  the 
words  "idiopathic"  and  "diathetic"  as  applied  to  this  disease,  for  we 
recognize  no  spontaneity  of  cause  to  justify  the  first,  and  know  that  the 
cases  which  formerly  seemed  to  warrant  the  second  are  started  by  material 
particles  brought  through  lymph-channels  from  an  infected  area  to  a 
node.  The  microbes  which  set  up  inflammation  in  vessels  excite  the 
same  process  in  nodes,  and  almost  always  lymphadenitis  (the  technical 
name  of  the  disease)  is  caused  by  extension  of  tne  lymphangitis  of  some 
tributary.  When  this  is  not  the  case  the  cause  is  usually  to  be  sought 
in  infection  from  a  more  or  less  distant  point,  the  poison  being  conveyed 
to  the  node  through  vessels  which  may  receive  no  harm  from  the  toxic 
agent  to  which  they  give  passage.  Nodes  are  very  prone  to  take  on 
inflammation,  and  this  generally  spreads  to  the  areolar  tissue  in  which 
they  are  imbedded. 

As  acute  inflammation  of  lymphatic  nodes  usually  differs  from  the 
chronic  form  in  etiology,  course,  and  indications  for  treatment,  the  two 
will  be  considered  separately. 

Acute  Lymplmdenitis. — A  previously  unnoticed  node  displays  the 
classical  signs  of  inflammation.  The  imin  is  not  great  if  the  adjacent 
parts  are  kept  entirely  quiet,  and  there  may  be  absence  of  fever.  If  the 
inflammation  is  not  checked,  suppuration  occurs.  The  node  and  the 
skin  covering  it  soften,  and  when  a  cluster  of  nodes  is  concerned  they 
may  form  a  single  abscess  by  confluence.  Evacuation  of  the  pus  is  suc- 
ceeded by  rapid  healing,  but  in  depraved  conditions  of  the  system  an 
ulcer,  or  even  a  sinus,  may  remain  and  be  unresponsive  to  treatment  for 
a  long  time.  Rarely  acute  inflammation  terminates  in  the  chronic  form 
or  m  fibrous  induration^  caseation,  cateifieation,  or  gangrene. 

Generally  acute  lymphadenitis  is  caused  by  the  introduction  to  the  node  of 
some  irritant  material  brought  by  lymphatic  vessels.  The  principal  pathological 
change  observed  is  a  vast  increase  in  the  number  of  cells,  which  block  up  the  chan- 
nels, and  thus  make  the  node  more  than  ever  a  catch-basin  for  particles  floating  in 
the  current  of  lymph. 

Treatment  must  be  prompt  and  active  if  the  integrity  of  the  node 
is  to  be  saved.  First,  remove  the  cause  if  possible,  seeking  it  at  the 
periphery  of  the  tributary  vessels.  Keep  tlie  inflamed  jiart  jx^rfectly 
still.  Reduce  congestion  by  leeching  or  apply  freely  several  times  a  day 
equal  parts  of  carbolic  acid  and  glycerin,  or  inject  carbolic  acid.  The 
Vol.  I.— 34 
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last  method  has  won  much  favor.  Its  value  socins^  to  dejM^nd  less  up 
the  strength  ut*  tht*  acid  tlian  un  the  exact  inaiinrr  of  its  employmenl 
Some  surgeons  use  a  1^  jx^r  cent,  sohition,  otliers  the  liijuelie*!  acid,  ho 
ul!  reeonuTieud  the  iiyeetioii  nf  all  parts  of  tlio  iimk^.  The  necnlle  of  i 
liypiKleniiic  svriiige  is  thrust  nearly  tlinnigh  the  nttde  lengthwise  ;  it  \i 
then  slowly  withdrawn,  and  the  aeid  is  deposited  all  along  its  track- 
[KM'haps  thirty  miniuis  if  a  weak  scjlutimi  is  used,  three  or  fiiur  if  {} 
strongest.  Then  firm  pressor*'  is  ajiplied.  X^iue  of  these  measures  ur 
etficaeiims  after  jnis  lias  tVirrned.  \\  hen  this  stage  is  reached  itiemn 
must  be  resorted  to.  If  there  are  tibroos  baiuls  or  adiicrent  pim,  cuiTt 
the  cavity,  swab  it  out  with  u  strong  antiseptic^  and  pack  it  with  gaiL 
When  granulation  has  well  hegnn  healing  may  be  ex|x^dited  l>y  a  deef 
suture.  The  routine  treatiuent  (^f  intlamefl  u^Kh'swith  tinetui\*  of  iodic 
is  most  nndesirahle.  liRline  in  any  form  [jrolmbly  does  no  go<:»cI  in  acut 
lymphadenitis. 

Constitutional  treiitment,  althnugh  of  secondary  ini[Hirtanee,  may 
needed,  and  the  ciiretul  practitii>ner  will  not  furget  the  ]K>ssibility. 

It  is  pri>l)able  that  a  node  is  never  thoroughly  restored  after  liaviii 
been  inflamed.     Its  stroma  is  increased,  it  remains  hanler  than  itj  nor 
and  it  has  eontmeted  adhesions  to  eircnmjaeent  jmrts. 

Chronic  Ij3nnphademtis. — -Hefort*  entering  upon  the  consideration 
of  this  form  of  inflammation  of  lymph-nodes  it  is  desirable  to  devote  i 
little  attention  to  the  subject  of  m^roftda^  to  which,  in  the  minds  of  non-J 
medical  jwople,  and  also  of  a  not  inconsiderable  part  of  the  profession 
this  atfection  is  due  in  a  majority  of  cases. 

To  deny  the  right  uf  nemfula  to  a  i>lace  in  the  nosf>hi^y  wonid  until  very  recen 
years  have  been  regarded  as  rank  heresy.     But  rny  eontention  goes  even  farthe  , 
than  this,  and  challenges  the  propriety  of  considering  jscrofala  &»  a  demonstrabli 
coodititjti  or  even  a  tesidency,     Mmny  yeari*  ago  the  dmiiain  nf  scrofula  was  undii 
puted  even  over  disiea^e;^  which  to  the  wider  jtatholngical  information  of  to-davar^ 
so  abffiirdly  distsiinilar,  and  so  vvlielly  unlike  the  tnorhid  exhibitiana  which  weWv 
been  accustomed  to  hear  called  jM:r(»fiiluu«^,  that  tlieir  inclusion  under  this  head  i 
amazing  aud  grotesque.     Think,  for  example,  of  placing  in  this  category  cancerJ 
hereditary  syphilis,  chronic  hydrocepluilm,  diabetes,  ricketi*,  intesJiiinal  wornist.anq 
lice!  and  yet  all  of  lliem  have  been  reckoned  as  forms  of  scrofula.     In  our  titneS|| 
however,  we  hardly  hear  id'  scrofula  except  in  bones  and  joints  and  lymph-nodes^j 
the  last  bv  far  the  most  freqiiejitly.     The  question  arises  with  great  pertinencTij 
Are  not  all  of  these  aflections  djsplavH  of  tuberculosis?     Certainly  the  pathologiiili 
do  not  hesitate  to  answer  afhrmatively  as  regard-?  the  akeletal  structures  and  almnsi 
all  of  tlie  lymph-nodes^  which  have  hitherto  been  considered  scrofulous.    Thai 
onh  doubt  hi  the  well-informed  attaches  to  the  cofiditifui  of  a  minoritv  of  diseaj^i. 
nocfej^,  in  which  neithrr  tnbrtvifia  nor  fht  hrtrifll  tuhtrcuimU  are  fouad,     Tliese  node 
clinically,  are  in  nf)  manner  distinguishahle  from  those  which  are  emphatiraMy 
tuberculous,  and  often  are  directly  conliguous  with  them.     Hut.  considering  (h»t 
tubercle  rei|Uires  a  fieriod  of  time  for  lis  devehquiientnl  and  another  for  it«  degen*! 
eration  changes,  and  that  in  botli  of  these,  and  especially  in  the  latter,  the  iypicALI 
tbrrn  is  often  wanting;   and  considering  further  that  nacilli  are  not   iovariablf^ 
detected  in  cases  where  ive  are  positive  that  they  rrmst  at  some  time  have  been,  it  I 
8eems  not  unreasonable  to  take  these  comparatively  tew  cajse?<  out  of  their  clftssie] 
field  and  place  them  in  that  rif  tuberculosis.     When  this  is  done  the  province  of 
scrofula  is  absolutely  einptitul.     To  be  sure,  the  dictionaries  still  call  it  a  tendency 
existing  in  some  constitutions,  but  it  is  dilfiriilt  to  understand  in  what  wav  thii 
tendency  is  to  be  proved  short  of  a  pathoh^gic  il  em  oust  rat  ion,  and  when  this  is 
dune  there  i^^  no  call  to  speak  of  a  tendency,  for  there  is  an  actual  diseii.sc.     Tb* 
rational  conclusion  is  that  the  term  *'scrotula"  should  be  disR-anknl  ii»  no  longer 
useful.     In  a  few  years  more  it  will  nc^t  In*  necessary  for  a  writer  on  lymphjitic 
diseaaea  to  explain  why  he  omita  a  descriptir»n  of  scrofula. 


INJURIES  AND  DISEASES  OF  THE  LYMPHATIC  VESSLES,  ETC,    531 

Chronic  lymphadenitis  may  be,  though  it  rarely  is,  a  sequel  of  an 
acute  inflammation.  Almost  always  it  originates  in  the  entrance  of  bac- 
teria from  the  peripheral  area  drained  by  the  affected  node.  These 
directly  or  indirectly  excite  inflammation  of  so  low  a  grade  that  it  often 
seems  to  have  qualities  which  entitle  it  to  be  regarded  as  chronic  from 
the  outset.  So  deliberate  is  this  process  that  it  may  consume  many 
years  before  it  runs  its  entire  course,  including  its  sequels.  Its  most 
characteristic  feature  is  perverted  growth  of  the  connec^tive  tissues,  which 
so  hy])ertrophy  as  to  destroy  or  crowd  out  the  cellular  elements  and 
sometimes  reduce  the  node  to  the  condition  of  a  fibrous  lump.  At  other 
times  the  node  attains  a  great  size,  in  which  case  large  cells  are  found  to 
have  developed.  Many  nodes  in  a  locality  are  apt  to  be  diseased  at  the 
same  time,  and  often  coalesce  into  hard,  lobulated  masses,  which  are 
always  disfiguring,  frequently  cause  suffering,  and  occasionally  interfer- 
ence with  important  functions  by  pressure  upon  nerves,  vessels,  and 
other  organs.  These  nodes,  which  are  almost  always  the  seat  of  tuber- 
cufosis,  undergo  the  degenerative  changes  incident  to  that  disease,  and 
with  especial  frequency  caaeation.  The  cluster  of  nodes  is  converted 
into  a  cheesy  mass,  which  may  long  remain  unaltered  or  rapidly  soften 
and  be  partly  discharged,  the  remainder  acting  like  a  foreign  bcxly  and 
maintaining  suppuration.  When  spontaneous  healing  takes  place  the 
resulting  scar  is  large,  puckered,  and  unsightly. 

Chronic  lymphadenitis  is  most  common  in  the  poorly  nourished,  espe- 
cially those  of  tuberculous  or  syphilitic  parentage.  It  is  verv  insidious 
in  its  approach,  and  the  fact  that  a  node  is  in  trouble  may  not  be  sus- 
pected until  an  abnormal  bulging  is  noticed  on  some  part  of  the  patient's 
neck — the  favorite  locality  of  the  disease,  because  the  mucous  surfaces 
of  mouth,  nose,  and  ear  offer  so  much  more  extensive  opportunities  for 
the  admission  of  septic  germs  than  are  available  for  the  inguinal  and 
axillary  nodes.  There  is  no  pain,  as  a  rule,  and  the  growth  may  remain 
unaltered  for  a  long  period. 

Treatment  must  be  both  constitutional  and  lociil,  the  former  being 
much  the  more  important.  Hygienic  measures  are  most  to  be  dei>endea 
on — abundance  of  pure  air  and  nourishing,  easily-digested  fixKl,  cloth- 
ing adapted  to  the  seasons  in  turn,  baths,  suitable  exercise,  favorable 
climate. 

Unhappily,  however,  the  majority  of  cases  occur  among  people  to  whom  such 
prescriptions  are  a  mockery,  to  whom  the  exact  antipodes  oi  these  conditions  have 
constituted  the  entire  environment  and  the  most  urgent  invitation  to  the  disease 
with  which  they  are  afflicted.  Penury  establishes  the  physical  state  which  favors 
the  development  of  the  malady  and  an  insurmountable  obstacle  to  the  adoption  of 
the  necessary  means  for  its  removal.  Only  the  opulent  can  command  the  best 
constitutional  treatment.  We  are  driven,  therefore,  in  a  large  proportion  of  cases, 
to  depend  upon  medicinal  remedies,  and  these  are  principally  in  the  directly  sup- 
portive class — tonics  and  stimulants,  as  cod-liver  oil,  iron,  and  the  alcoholics,  the 
last  to  be  used  with  extreme  caution.  Arsenic,  mercury,  and  iodine,  of  course  in 
minute  doses  and  in  forms  which  are  easily  t<)lerated,  have  often  seemed  to  aid  in 
the  correction  of  the  constitutional  perversity. 

Ia)c<i1  treatmejit  should  vary  according  to  circumstances.  If  the  node 
is  hard,  some  go<xl  may  come  from  the  application  with  gentle  friction 
of  some  ointment  (containing  i(Kline,  {(xloform,  imlide  of  lead,  or  iodide 
of  pota.ssium.     When  this  device  causes  soreness  of  the  skin,  its  use 
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should   bi'  M\  off  until  the  .^kiii   is  rt'?^tored,  and   then   renewed. 
shrmld  l>e  given  vent  as  HtK>n  as  detected,  and  the  iiieision  would   bett€ 
be  SrijnulK     The  ciintery  knife  at  li  dull  rhI  he^it  is  preferred  by  vet 
BUi^eous,     One  advantage  uf  early  o]Mn)ing  ivS  the  j>roiKibiltty  of  a  le 
offensive  sear  tlian  follows  sjKintmieous  evacuation  of  the  pus. 

With  a  view  In  the  aub,'^titiitii>n  of  htirmlej^^  cicatrieial  tissue  in  the  place  af 
the  mcjrbid  depo?^it,  the  centre  of  the  node  may  be  iujeeted  with  a  cauutie,  m  it^ 
milliner  of  a  10  per  cent,  chloride-ot-zinc  solution  tjnce  a  week  or  so,  or  tlir 
minima  of  equal  part'^  of  carbolic  aeid  and  glycerin.  Puncture  with  the  therin^ 
cautery  will  sometimes  answer  the  Banie  purpose,  causing  induration  of  the  entiH 
node. 

Particidareaution  shoidd  l)e  observed  in  the  \ocnl  treatment  of  ingui- 
nal tumors,  whieh  are  snpjMKsed  to  be  chnmieally  inflametl  lymphatie 
nodes.  In  two  patieat>  I  have  found  hernia  whieh  liad  been  diagnosti- 
cated by  the  attending  physieiiin  as  lyinpbadenitis,  and  in  one  of  these 
a  small  knuekle  id'  intestine  was  gangrenous. 

When  the  tiouor  eauses  sufJering  by  eoinpression  of  nerves  or  ve^ 
eels,  or  meuaees  life  by  interference  with  breathing  or  deglutition, 
nobody  hesitates  to  advise  Removal.  But  these  cases  are  infrequent, 
and  eoneerning  a  cutting  o|X' ration  in  the  majority  of  cases  the  highest 
surgical  (»pinion  is  divideil.  Of  course  every  one  woidd  be  glad  to  rid 
his  |);itient  *d'  a  mass  which  is  probably  tubercular,  for  infection  of  die 
system  from  the  degeneration  of  these  ntMtcs  may  tK^cur  in  any  given  cn^, 
though  it  eertuiidy  is  not  common.  If  there  is  only  slight  mobility  of 
the  tumor,  nt>body  can  tell  how  extensive  a  dissection  may  be  ncK^essan^ 
to  remove  it  :  and  [x^rhaps  more  harm  than  gaxi  comes  from  taking 
otjly  n  part  away,  tor  exjx'rience  shows  that  snch  interfei^enee  often 
excites  more  rapidity  of  growth  in  the  remainiler.  There  is  a  lack  of 
information  relative  t4)  the  results  of  extirpating  op- mt ions  ;  the  repor 
of  them  iiave  been  made  too  soon  to  justify  eoncbisions  as  to  their  valu 
It  is  probably  a  safe  nde  to  ablate  masses  which  aiv  f rifely  movable,  H 
ortler  tit  prevent  extension  to  neighboring  nodes.  Snch  opcmtions  ar 
not  diflieult,  as  a  rule,  but  when  the  tumor  is  not  freely  movable  tli 
cjist.-  is  tar  diflerent.  Then  it  is  gencndly  best  not  to  use  the  cnttiii 
edge  of  the  knife  after  the  n<xles  are  reache<l,  for  the  vessels  and  nerves, 
and  es|H'eialIy  the  jngnlar  vein,  are  often  so  displaced,  stretched,  and 
ohscurtHil  that  they  arc  apt  to  be  mistakeu  for  fascial  bauds  and  wonnde«l 
in  eonse<inenee.  The  lingers  and  blunt  instnmicnts  are  the  safest  imple- 
ments in  these  circumsbiuces.  Piecemeal  removal  Is  often  most  expe- 
ditiou8,  and  by  far  the  best. 

Hodgkin's  Disease. 

There  are  not  many  diseases  whieh  liave  been  called  at  one  time  by  as  mftaj 
different  names  as  that  whieh  wc  ar^^  about  to  coni^ider,  and  its  current  titles  are 
herewith  presented,  not  as  an  ilhistration  of  the  fertility  of  terminological  inven- 
tion, hut  that  the  reader  who  has  kiHJwn  thi?*  nudady  by  any  one  of  iheBe  appollA- 
tions  in  ay  be  m  ad  e  a  w  a  re  o  f  t  h  e  s  ul  >j  ect  o  f  t  h  i  s  se  el  i  on .  H  ere  a  re  th  e  n  ames :  i;/tnph- 
adenomu^  generalized  Itjmphfuhnomti^  iymphadettoftU,  hjmphojmi^  adrno-/ymphoma, 
malignant  lymphoma,  malignant  multiple  lymphama^  hifective  Itjmphoma^  adrrtia,  wit- 
nosi^,  progrejimve  (flandnlar  htjpertropfnj,  hyper ploMa  of  lymph-nodrK^  It/mpha-^arcamn^ 
multiple  mreonm^  lymphatic  amvtnia,  xplfnic  una^mia^  psendo-lencocythiTtnia, 
leitkcemiff.  Unlbrtiiuatcly,  8ome  of  these  are  used  to  dei*i innate  more  than 
eaae,  and  their  employment  is,  coasequeiitly,  very  coafusing;  and  others^ 
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afrec2ting  to  give  jjathological  information,  are  really  mialeading.  It  has  .seemed 
wi»er»  tiieriflore,  in  spite  of  well-grounded  objeetiims  to  eponymt*,  to  call  the  affec- 
tion by  tlie  rmme  oi  the  observant  nbysieiun  who  lirst  gave  an  account  of  it,  until 
a  concise  and  correct  descriptive  title  can  be  agreed  upon. 

Hodgkin's  dlaease  is  moi^  fretjueutly  j^een  in  tlic  yming,  and  espe- 
rinlly  nmlert.  Its  first  mnnifcskition  is  tlie  enlurjienieiit  of  some  siiin'r- 
ficini  iiuilcs,  ^enu niHy  in  the  cerviral  regtinL  TIr'V  aro  D(»t  painful  or 
ti'inler,  dii  ijot  adhere  to  tlie  skin  or  to  eaeti  other,  ainl  show  m*  ti'nd- 
encv  lo  easealion  or  siippHpation.  Tlie  spleen  is  a  little  eidargetl  and  the 
general  vigor  imi>aired.  There  is  a  suggestion  of  anannia,  l>iit  the  f>nly 
observable  alteration  in  the  bhieal  is  a 
slight  diminution  in  the  niind>er  of  the  t'l^^-  2*20. 

Coh>red  (*orpuseles,  Tlie  i-iise  ciin  eer- 
taiidy  l>e  made  ont  to  be  neither  cancer 
ijor  tnbereuhisis,  and  arouses  but  little 
suspicion  of  sarconm. 

The    enfarr/emeid   of  the  node^  pro- 
grejm'ji — if  slowly,   tlie   tnnior   is  prob- 
ably hard  •   if  n*pidh%  s<d*t.      Tlntse  in         ^^^^^ 
the  arm-pits  and  groins  are  atfeeted  next         ^^^^^B^  \ 

after  tiie  eervieal,  and  other  grtxips  fid- 
h»w  suit.  The  onlv  sutfenng  eomes  frf»ni 
debility  and  depression  of  spirits,  whieh 
are  eonstant^  and  from  fever,  wliieh  is 
frequent.  The  bIo<Kl  may  lose  three- 
quarters  of  its  eolored  eorpiiseles^  bui 
the  colorless  are  not  (hniitnshed.  The 
skin  is  |*allid  and  waxy  and  the  mneous 
meinbnincs  are  blanehed.  Variations 
in  ap|R^tile  are  observed  from  anorexia 
to  voracity. 

In  a  year  or  two  emy  node  in  the  hoihj 
w  enlarged :  the  ne<'k  has  eease<l  Xu  be  a 
constricted  |Mirt  and  bnlges  hideously  ; 
the  axillfe  are  stutied  with  tumors;  the 
groins  protrude  and  tlie  lytnpliatie  cdl- 
onies  in  the  great  (•avittes  are  eorrcs[»ondiiigly  affccteil.  Pressin*e  pnxKices 
results  which  x^ry  aeconling  to  the  urgan  involvoch  and  is  respuusible 
for  |>ain,  panih^sis,  pt'rvcrted  respiratory  action,  and  interference  with 
digestion  and  circulation.     Death  is  due  to  exhanstion. 

Post-mortem  examination  shows  no  formation  i»f  pus,  no  (ascati^in, 
no  breaking  thiwn  of  any  kind.  The  ncwles  composing  each  se|Kintte 
group  liave  iK'come  fused,  the  lymiihuid  tissue  lietween  them  liaving  in- 
creased and  IniiKled  them  tfjgetlien  They  dis}>lay  increasetl  vascularity 
and  hypertropliy  of  tissue,  the  cellular  elements  being  overgrown  in  the 
soft  masses  and  the  fibrous  in  the  hanl.  Smallj  irregular  lumps  of  new 
lynijdiatic  tissue  aiv  scattered  abmidantly  throughout  the  spieen,  and 
the  hmgs,  liver,  kidneys,  stomach,  and  intestines  may  C(»ntain  similar 
deposits. 

This  is  the  history,  in  biief,  of  a  pronounced  anil  clear  case  of  Ilodg- 
kin's  disease,  but  tleviations  from  thii^  type  xire  not  uncommtm,  and  the 
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futiin?  may  prove  that  some  of  the  socalled  varieties  are  really  differpnl 
disease^.  The  nio^t  contusing  (allegtHl)  variety  is  that  in  which  then*  b 
not  nien^lv  a  rchttive  bnt  an  actual  iticreaHC  in  the  mtmhvr  oj  leavf*c^eji  in 
the  IjIocmI  Tlic  tlitfinilty  in  iiit^^rprcting  thi,s  condition^  so  oppjs^l  to 
that  whirh  is  usual,  is  at  least  diminislicil  hy  observing  that  thi8  miUti- 

plicatiun  *»f  coh>rlejKH  i*orpu.seles  is 
coimnthnu  with  that  form  of  hyn»>r- 
tropliy  of  the  spleen  in  wliieh  tnen' 
is  not  only  tlie  typical,  characteristie 
overgrrvwth  of  the  lymphatic  ele- 
ments^ hut  also  an  augmentation  of 
the  pulji ;  anri  this  change  in  the  palp 
is  tiie  ean,s*.'  iif  the  leucrKn'thiemia, 
Thus  we  have  « level  oping  in  t  la- 
same  |*atient  Hmlgkin's  di.^a^e  \rith 
lit?  loKts  uf  colored  eoq>u*iele8,  and 
giplenie  lenccxythaemia  with  its 
vieio«.«i  gain  of  colorless  et^qmselcs. 
i   ^  i^^H  Oc^'tisionally  thei*e  is  no  enlargi'* 

m^^  r  ^1^1  nient   of  tlie    s[»leen*      It   would   lie 

M  y  M^l        i  ate  nesting   to   know    if    the    other 

W  ^^H        visi^era,  which  art*  iiisiually  affectKl 

in  advanccil  stagt\s,  are  equally  ex- 

cmj>t.     Knmetiuics  the  disease  begins 

^^^^  in  tla^  de4"p  amies,  and  tlien  an  early 

U  ^'^^t^^^^   \   '*    diagnosis  is  welluigh  impossible. 

m  ^^^^^^  Ji     h1         l>iA(4Nosis  eanuxjt  be  maile  nntil 

iw  ..^^^.L-^^H     ^B  *'^**  apixnimnef*  of  enlargement  of 

flV  Ld/^/l^t^^^m      ^B  ntxles*      The     prinei|ml     ditferenee^ 

^^  ^\^^K^^^^K        ^1  l)etween  Ho^lgkin's  dis^^ase  anil  leu- 


(HH'ythieniia  (with  whi<'h,  as  we  have| 
Hrn,  it  is  at  tinH*s  associated)  are,' 
tirst,  that  in   the  former  anainia  h 
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not   |>rononneed  nntil  after  the  iifw- 
phtrfir  hifpertt'opltff^  liut  in  the  latter 


anaemia  is  the  first  thing  noticeil ; 
second,  in  Htwlgkin's  disease  the  splenic  enlargement  is  slight  until  that 
of  the  uimIcs  is  verv^  great,  bnt  in  h'tivocifthfFmhi  the  t^}ieen  is  the  ^r«l 
organ  to  show  increase  in  size 

There  is  little  danger  of  confc^unding  Uod^kin's  discAno  with  carcinoma,  a»ti 
latter  almost  never  i^tarts  in  the  aotles.  TunercaloHiH  of  the  nodes  \»  attend 
witli  .Hlriwnet*.s  of  growth,  earliaesa  of  apghitination,  and  ii  marked  teiideney  to 
de^^eneratioii  and  the  fommtion  uf  vUi^ — none  of  which  pheaoniena  ure  seeii  in 
Ilodgkin^s  dii^ease.  8onie  aalhors  aeelare  that  it  cannot  be  discriminalecl  fn»m 
sareoma,  but  in  Ilodgkia's  disea^^e  the  enlargement  h  purely  hyperplastic,  "while 
such  tuaiors  onlv  are  to  be  regarded  a.-^  sareomatoui*  whieh  in  tvfwhave  nothing  in 
common  with  the  mother-tissue*^  (Winiwarter).  The  microscopic  exarniuHtioQ 
of  ft  bit  of  the  growth  cut  out  for  this  parpo»e  would  easily  determine  this  point 

The  recent  diseuvery  that  the  lilrMid-Iencr^cytes  are  not  of  fme  kindi 
but  of  live  or  more  vurieties,  may  l>e  I  lie  key  which  is  to  unkwk  somf 
of  the  mystcnes  of  this  tlisoase,  which  needs  to  be  studied  anew  from 
tlie  point  of  view  of  this  addition  tu  our  knowledge. 
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In  the  TREATMENT  of  Hodgkin's  disease  almost  all  drugs  which 
have  been  tried  have  proved  to  be  worthless.  Arsenic  alone  seems 
worth  a  trial,  as  some  tumors  have  diminished  during  its  administration 
and  a  number  of  complete  cures  have  been  reported.  As  large  doses  as 
can  l>e  borne  without  toxic  effects  should  be  given.  The  general 
strength  must  be  upheld  in  every  possible  way. 

Local  treatment  does  not  promise  much,  if  any,  more  than  medicinal.  Injec- 
tions, massage,  inunctions,  compression,  and  blistering  have  all  been  tried  fruit- 
lessly. The  propriety  of  operation  always  comes  up  tor  discussion.  If  the  diag- 
nosis has  been  made  early — when,  for  instance,  only  a  single  and  accessible  group 
of  nodes  is  involved,  the  spleen  apparently  normal,  and  the  aneemia  slight — 
removal  of  the  mass  should  be  practised ;  for,  while  this  procedure  cannot  be 
warranted  to  exempt  the  patient  from  extension  of  the  disease,  it  is  usually 
attended  with  little  peril,  and  it  gives  him  the  chance  of  benefit  possibly  resulting 
from  the  extirpation  of  a  tumor  which  if  allowed  to  remain  mav  cause  infection 
of  the  entire  system.  In  order  to  do  any  good  the  removal  must  be  thorough.  If 
the  disease  has  become  general,  operation  is  not  to  be  thought  of,  except  for  the 
removal  of  such  masses  as  mechanically  cause  suffering  or  interference  with  vital 
processes ;  and  always  in  such  a  case  it  should  be  plainly  stated  by  the  surgeon 
that  nothing  curative  can  be  hoped  for  from  the  operation,  but  merely  temporary 
palliation. 

Sarcoma  of  Lymph-nodbs. 

Although  the  cases  are  very  rare,  it  seems  to  be  fairly  settled  that 
sarcoma  may  affect  lymph-nodes  as  a  primary  affection. 

The  DIAGNOSIS  is  not  always  easy — in  fact,  may  not  be  possible  until 
the  node  has  been  removed  and  subjected  to  microscopic  examination. 

The  TREATMENT  is,  of  coursc,  ablation. 


CHAPTER    XXXI. 

SURGICAL  INJURIES  AND  DISEASES  OF  THE  VEINS. 

By  James  M.  Holloway,  M.  D. 


Anatomy  and  PHYSIOLOOY.—The  veins  exceed  the  arteries  in  length,  calibre, 
and  number.  Like  the  arteries,  they  are  composed  of  three  coats — an  inner  serous, 
a  middle  fibro-muscular,  and  an  outer  fibrous,  these  being  closely  connected  by 
cellular  tissue.  The  serous  coat  is  continuous  with  the  membrane  that  forms  the 
capillary  vessels  and  lines  the  arterioles  and  venules.  The  fibro-muscular  middle 
coat  endows  the  vessel-wall  with  feeble  contractile  force,  and  aids  the  outer  coat  in 
securing  elasticity  and  resistance  against  sudden  or  prolonged  blood-pressure. 

Valves  do  not  exist  in  all  veins,  oeing  present  for  the  most  part  in  those  requir- 
ing the  support  of  the  column  of  blood  against  gravity  and  the  pressure  on  large 
vessels  witnm  the  abdomen  due  to  physiological  and  pathological  changes  or  over- 
growths occurring  therein.  These  valves  vary  in  number  and  location  in  the 
vessels — e.  g.  in  the  superficial  veins  of  the  lower  extremities.  Bennett,*  during  a 
series  of  observations  made  under  his  direction,  discovered  remarkable  facts  in  Uiis 
regard. 

This  will  account  for  the  pathological  conditions  to  be  noticed  elsewhere. 
Further  observations  showed  that  the  valves  are  sometimes  either  entirely  absent 
or  defective  congenitally,  causing  hypertrophy  of  one  or  both  of  the  lower  extrem- 
ities, and  also  rarely  of  the  upper  extremities. 

The  circulation  of  the  blood  in  the  veins  is  for  the  most  part  centrifugal,  and 
is  not,  as  a  rule,  influenced  directly  by  the  force  of  the  heart.  Nevertheless,  the 
heart's  action  constitutes  a  powerful  factor,  aided  by  peripheral  capillary  circula- 
tion, endo-  and  exosmotic  currents,  and  muscular  action. 

Owing  to  numerous  small  branches  given  off  from  the  larger  vessels,  and  con- 
necting them  with  each  other,  the  superficial  and  deep  veins  are  constantly  inter- 
changing their  contents,  and  thus  modifying  the  blood- pressure  to  an  extent 
sufl5cient  to  prevent  over-diatention  under  ordinary  conditions.  Along  wMth  the 
veins  and  in  close  connection  with  them  are  found  either  nerve-trunks  (with  the 
venae  comites)  or  filaments  of  nerves  that  penetrate  the  muscles  and  supply  the 
contents  of  the  cellular  planes. 

The  intimate  anatomical  relation  of  the  lymphatic  system  to  the  veins  demands 
recognition  when  treating  of  surgical  affections  of  these  vessels. 

HYPBR.EMIA  OP  Veins. 

This  condition  is  a  consequence  of  trauma,  not  only  of  the  walls  of 
the  vessel,  but  of  the  adjacent  or  surrounding  tissues.  Contusion,  punct- 
ure, or  laceration  of  a  vein,  if  not  treated  preventively,  mil  be  more 
or  less  speedily  followed  by  swelling,  induration,  plugging,  discoloration, 
and  decided  tenderness.  If  circumscribed,  the  elevation  of  temperature 
will  be  strictly  local,  and  not  always  appreciable  except  by  a  surfiice 
thermometer.  The  surgeon  rarely  encounters  such  a  case,  because  of  its 
seeming  insignificance.     When  called  he  finds  that  the  hypersemia  has 

^  London  Lancet,  1889,  p.  1073. 
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extended  upward  along  the  course  of  the  vessel  quite  a  distance  from 
the  site  of  the  injury.  The  vein  can  be  outlined  oy  the  swelling  and 
discoloration,  and  the  pain  and  fever  indicate  a  constitutional  disturb- 
ance. Hypersemia  of  veins  is  a  prominent  feature  in  the  clinical  course 
of  a  sprain  in  which  preventive  measures  have  not  been  employed  or 
have  failed.  All  of  the  structures  about  the  joint  are  more  or  less 
involved ;  there  is  a  general  discoloration  of  the  skin,  the  hue  deter- 
mined by  its  natural  pigment.  The  veins  are  usually,  in  such  a  case, 
outlined  by  their  fulness  and  the  darker  arborescent  streaks.  After  the 
hyperaemia  has  subsided  the  mottled  skin  oftentimes  remains  to  indicate 
the  effusion  of  blood  and  the  enfeebled  venous  flow  through  these  super- 
ficial vessels.  Frequently  clotting  occurs  during  the  active  hypersemic 
state,  and  the  vein  is  obliterated,  leaving  indurated  masses  that  are 
likely  to  be  mistaken  for  lymph-nodes  or  fibrinous  deposits.  These 
phenomena,  observable  upon  the  superficial,  occur  as  well  in  the  deeper 
parts,  and  may  be  properly  cited  as  one  of  the  causes  of  nutritive  ais- 
turbances,  pathological  degenerations,  and  the  formation  and  growth  of 
neophi^ms. 

The  TREATMENT  of  hypcrsBmia  of  veins  demands  physiological  rest, 
support  by  dry  or  wet,  warm,  hot,  or  cold  compresses  of  cotton  or 
wool,  and  the  supporting  effect  of  concentric  compression  by  bandages. 
Anodyne  and  astringent  lotions  may  be  added  to  these  when  pain  and 
tenderness  exist.  A  lead  lotion  with  opium,  an  evaporating  or  stimu- 
lating lotion — e.  g,  distilled  extract  of  witch-hazel,  tincture  of  arnica, 
or  the  balsam-apple  in  rectified  spirits — may  be  substituted.  Compres- 
sion by  cotton  batting  or  wool  ana  the  bandage  supports,  eases  and  favors 
resolution  and  the  return  circulation. 

Phlebitis. 

Inflammation  of  Veins  {Sepnis), —  Wounds  of  veins  are  the  most 
frequent  direct  cause  of  this  condition.  The  absorption  of  septic  fluids 
from  contiguous  structures  that  are  septic  is  the  common  indirect  cause. 
Oftentimes,  in  either  case,  the  lymphatic  system  is  considerably  affected, 
so  as  to  render  it  difficult  to  deciae  as  to  their  causal  relation.  The 
walls  of  the  veins  become  swollen  and  less  resistant,  the  serous  coat  is 
congested,  the  valves  are  less  mobile,  and  the  blood  clots  readily  from 
stasis  and  the  admixture  of  septic  fluids.  The  parts  directly  within  the 
area  of  the  septic  state  become  boggy,  discolored,  and  more  or  less  ten- 
der, the  pain  being  burning  and  lancinating.  The  tendency  is  toward 
the  formation  of  diffuse  collections  of  pus  in  the  adjacent  structures. 

The  constitutional  disturbance  is  alarming;  the  asthenic  state  is 
present;  all  the  essential  signs  of  fever  are  manifest;  the  pulse  soon 
becomes  feebler  and  less  regular  than  in  the  sthenic  fevers ;  the  respira- 
tion is  sighing ;  the  skin  is  frequently  bathed  in  profuse  sweats ;  the 
countenance  expresses  concern ;  and  the  secretions  from  the  intestinal 
tract  and  the  kidneys  are  scanty.  There  is  a  general  sepsis  that  may 
terminate  more  or  less  speedily  in  death  by  asthenia  or  by  the  formation 
of  septic  abscesses  in  the  lungs  or  liver  or  brain.  On  the  other  hand, 
the  patient  may  recover  by  elimination  of  the  septic  matter  through 
intestinal  drainage  and  free  diuresis  and  diaphoresis,  or  by  the  formation 
of  conservative  d6p6ts  of  pus  in  the  cellular  planes. 
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Treatment  of  Phlebitis  (Sepsis). — The  preventive  treatment 
should  be  the  aim  of  the  surgeon — viz.  when  possible  remove  all  for- 
eign substances,  blood-clots,  etc.  that  will  act  as  local  irritants,  establish 
and  maintain  free  drainage,  and  employ  aseptics  and  antiseptics.  The 
technique  will  be  suggested  by  each  individual  case.  Should,  however, 
these  precautions  have  been  neglected  or  have  failed  because  of  incom- 
pleteness in  their  application,  no  time  should  be  lost  in  the  thorough 
removal  of  the  cause  when  practicable,  and  in  the  employment  of  con- 
stitutional treatment  to  lessen  the  gravity  of  the  sepsis,  and  at  the  same 
time  sustain  the  patient  against  the  asthenic  state  so  likely  to  prove 
fatal.  Free  incishm  where  the  parts  are  boggy  and  tense,  irrigation 
with  sterilized  carbolized  water,  the  bichloride  solution ;  after,  drains  of 
gauze  or  tubing,  dusting  with  iodoform  and  boric  acid,  and  over  all 
aseptic  and  antiseptic  gauze,  the  object  being  to  prevent  those  putrefac- 
tive changes  that  result  in  the  production  of  ptomaines  ana  toxins. 
These  for  the  local  condition.  For  the  constitutional  state,  already 
present,  free  drainage  by  the  intestinal  tract  and  kidneys  is  to  be  secured 
by  small  doses  of  calomel  repeated  at  intervals  of  a  half  hour  or  hour, 
to  be  followed  by  small  doses  of  Rochelle  or  Epsom  salts  until  free  pur- 
gation and  diuresis  occur.  At  the  same  time  milk,  broth,  eggs,  and 
wine  or  whiskey  should  be  judiciously  administered.  Special  attention 
should  be  given  in  such  cases  to  the  administration  of  from  one-thirtieth 
to  one-tAventieth  of  a  grain  of  strychnine  hyjKxlermically  every  four  or 
six  hours,  to  which  may  be  added,  when  required,  digitalin  and  nitn>- 
glyeerin. 

In  cases  of  recovery  the  area  of  the  local  septic  state  is  recognizetl 
by  a  persistent  swelling  and  induration,  upon  the  subsidence  of  which, 
under  appropriate  treatment  by  bandages,  massage,  and  the  hot  and 
cold  shower,  tlie  superficial  veins  may  be  outlineil  by  irregularity  and 
cordiness. 

Varicose  Veins  (Varices). 

Then*  is  no  doubt  about  the  dilatation  of  the  calibre  of  the  veins  that 
an*  in  a  varicose  condition.  Nevertheless,  veins  that  are  dilated  are  not 
necessarily  varicose.  A  difference  between  varicose  and  dilated  veins  is 
therefore  recognized.  This  consists  in  the  condition  of  the  rafven.  In 
the  f()rni(»r  {rarix)  the  valves  are  insufficient ;  in  the  latter  {(lilataiion) 
they  are  not.  In  the  former  the  walls  are  irregularly  thinned,  length- 
ened, and  tortuous ;  in  the  latter  the  walls  are  more  or  less  thickened. 

A  notiible  example  of  this  is  observed  in  varicocele  that  is  present  on  the  left 
side  in  fully  10  per  cent,  of  adults.  Here  the  veins  are  valveless,  and  when  rolled 
between  the  fingers  and  thumb  or  compressed,  furnish  the  well -recognized  sensa- 
tion of  a  bag  of  fishing  worms.  When  excised  for  the  radical  cure  of  varicocele 
the  walls  are  always  found  uniformly  and  sometimes  enormously  thickened. 

Insufficiency  of  the  valves  is  caused  by  a  stretching  of  the  wall  of 
the  veins  so  as  to  se|)ji rate  the  thin  free  edges,  leaving  an  interspace  that 
permits  of  n^gurgitation  of  the  bhxxl  in  a  directicm  opposite  to  the  nor- 
mal current.  In  consequence  the  column  of  blood  has  no  longer  su|>- 
port  against  gravity,  and  does  not  flow  normally  into  collateral  channels 
when  interrupted  in  its  more  direct  course.     This  valvular  insufficiency 
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p(>tt»iit  factor  in  prf>|rre.s?^ively  thinning  tlie  vein-walls  and  adjaccmt 
skin,  and  increasing  the  danger  of  their  rnptnre  sub<nitaneons]y  or 
through  the  attennated  overlying  skin  or  rniicons  rnendvrane.  Short  of 
this,  tlie  |ircssu re-effects  of  varicnsities  are  li«juid  c>r  semi-solid  u^dfrna; 
pftiii  due  (])  to  th(*  senstMif  fnlness  wlierc  stasis  (eongestion)  results; 
(■J)  to  pressure  upon  Hlauients  of  nerves  or  nerve-trunks;  ('*\)  todisUirh- 
anees  of  nutritinn,  causing  eexema,  idcenitic»n^  overgrowth,  more  or  less 
|x^rnianerjt  plf/mvntaiioHf  the  formation  of  Uiromhi  and  tlicir  degeneration 

CAViyATlUS    OF    VaRIC08E    VeIXS   OF    LoWER    EXTHEMITIES. (1) 

Thtomi/iix  of  large  vtnos  following  an  attack  of  typhoid  or  other  long- 

continue*!  fever;  (2)  tuJKrif  of  jxlvis  or  thigh 

or  leg,   lessening  nutritive   jxnvers ;  {11}  hval  Fio.  222. 

nrn^Murc   of  iK'lvic  or  ahdoniinal   tvuuors  or 

Iccal  accnniulations  (the  latter  atfeeting  the 

left  linii>) ;  (4)  fonf/-yfatitfittf/  ovnt jutff on ^uffvct* 

ing  the  hmg  sn|>erfi€ial  internal  saphena  ;  (5) 

vftttf/ntifaf  tiijrt't    in   tlu*  arrangement   of  the 

valves,  as    n**tieeil   in   the    ]iaragraph  on  the 

Anatomy   ancl    Physiology    of  the   A^eins,   as 

recorded  hy   Bi-nnctt. 

Coiii^fipttlifjfi  flit  if  prerptant'ii^  espt'cially  the 

hitter,   aggnivate   tlie   varicosity,   the    former 

being  *|Uestionahle  as  an  exciting  or  aggravat- 
ing cause.  Oceujmtion  is  not  usually  an  ex- 
citing cause,  but  ]iersons  wlio  arc  compelled 

to    maintain   the  erect    |M»sturc    during    hmg 

watches,  ^luring  great  heat,  ftr  are  sul>je*ct  to 

frei]uent   slight   injuries  havi'  a    teu<leucy   to 

varicosity  very  inncli  aggnnat^'ih     Age  is  not 

a  determining  t'jiusc,  for   in   many  instances 

the  jirescnee  of  varicosities  is  not  disco vei*ed 

until  far   advanced.       The  disease  is    rarely 

noticed  in    p-rsrms    under   twenty-one    years 

unless  alHiuminai   obstruction   cxists^ — a  very 

mn*  <*ccurrent*e.  The  tendency  to  the  aflec- 
'<m  inen^as4»s  umler  certain  limitations  after 
ilult  life,  and  i^  ranch  more  common  in  old  age  in  both  sejces* 

It  rs  impfirtimt  to  emphatiize  the  statement  lliiit  a  rjefii-ieaey  in  the  arrange- 
ment of  the  \*uU*e,H  and  their  iategnty  accounts  for  the  pri-seiiceor  tibvHeni'e  of  vari- 
cose veins  in  persoiiN  of  similar  occupatioaB,  and  ia  one  or  the  otlier  leg  of  thc^^aiiie 
person,  whether  male  or  female. 

The  C0MPfjrATT0X8  of  varicose  veins  of  the  hiwor  extrcniiiics^  as 
given  by  Bennett,*  are  hrtnonliohlM^  rarirorcirj  rtirix  orer  puhix^  hihini 
varLr  in  fcmak%  uivrration  and  eczema ,  |^rsistent  soliil  mirma  (lymph- 
cedema),  recrnf  fht^ombus^  old  fhromhuM^  vffif/u.s. 

Except  pregnanrv  a^*  a  cauMe,  more  men  f^uffer  froai  varicose  veins  of  the  hiwer 
extremities  than  wmnen,  Simultiineoasiy  the  deeper  and  superficial  veins  are 
often  affected,  while  the  superficial  vehm  alone  are  often  involved.  Whea  the 
deeper  veina  escape,  pain  is  not  a  prominent  feature,  only  a  leeling  of  fulness  and 
heaviueiis. 

^  London  LanteL  1889.  p.  1074. 
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Varicose  veins  of  upper  eMretnitie^  are  caused  by  ocenpations  requir- 
ing ovtr-um' — waslierwoineii  wlio  work  daily  and  nj^e  their  hantU  insi 
of  wringers;  men  who  work  at  lirirk-kihis  (jiteliiug  the  brick  in 
erect  iKjsition,  and,  after  burning,  hmding  wagons;    tennis-  and 
ball-playerj^  can  be  named. 

The  «nirly  syniptcjnis  are  jmiii  in  a  mu>;ele  or  group  of  muscles  in 
unusual  hK-alities  uf  the  arm,  usually  attributed  t<>  spniin.  To  diagnose 
such  a  ease  slight  tManjiressiou  with  a  bandage  around  the  arm  near  the 
axilla  will  siieedily  liriug  to  view  eous|neuoiis  varicosity*  To  prove  the 
cc*rrectness  ot*  the  o|jiuic»n,  ap|)ly  a  mller  bandage  and  tlie  movemenis 
will  be  made  without  jMiin  ;  af'terwanl  diR^et  the  patient  to  wear  an 
appropriate  elastic  stcK'kiug, 

In  extreme  ciiTi^e:^  the  same  TREATMENT  may  be  resorted  to  as  is 
apj>Heal>le  to  veins  of  the  lower  extivmities. 

tSifmpfotmqf  I'ariroHc  Velm  of  Lower  Elrtrrmifles, — luctpient. — ^Cranipy 
pains  upon  risiugj  [lassiug  off,  and  late  iu  the  afternoon  a  sense  of  ful- 
ness and  heaviness,  with  more  or  less  dull  pain  in  one  or  both  legs, 
luspi'ctiun  rarely  reveids  varieosity  of  the  sujiertirial  vessels,  except 
]ierhaps  a  fi'w  slight  varicosities  near  tbr  sa[jheuous  o{>ening,  uj>on  the 
tiutside  of  the  thigh,  in  tlie  jiopliteal  s|»ace,  on  the  fibular  side  of  the 
leg,  or  behind  the  ankles.  These  may  be  altogetlier  absent.  In  some 
eases  slight  lederna  of  the  foot  or  ankle  comes  on  later  in  the  evening, 
encaigh  only  to  be  noticed  bec'iiuse  a  loose  shtn?  then  feels  too  tight. 

Wbrn  the  |Kitient  applies  for  relit'f  iluruij?  tlie  eurly  stage  of  the  affection,  it 
amsi  be  differentiated  frnm  gaiit  ur  rhearnatism.  Later  an,  even  if  the  patient 
has  been  prrrpcrly  advised,  the  sujjerlicfal  veins  become  enlarged  and  can  be  readily 
outlined.  Then  tl»e  ditij:cin>sis  is  easy.  Hut  in  the  latter  stage  the  crampy  pains 
upon  risinp-  no  Icmju^er  give  trouble,  and  aiir>tber  train  of  symptoms  appears.  Anvi- 
nr^jf  and  fufnem  of  tbe  limb  are  present  in  all  positions  except  the  recumbent.  In 
some  the  hitting  or  standing  posture  causes  greater  pain,  including  a  restle^sineai, 
that  forces  the  patient  to  move  about.  For  a  while  the  muscular  effort  causes  the 
blood  in  the  veins  to  flow  more  freely  ami  relieves  tlie  pres*isure,  but  fatigui 
inereasen  the  pain  again,  and  relief  is  only  obtained  by  elevating  the  liinb  or  \yin% 
down. 

In  many  cuses  of  extreme  varici»sities  of  the  lower  extremities  obsen'ed  ia 
hospital  practice  the  writer  has  called  attenti<m  ijf  students  to  the  singular  fact 
that  the  patients  denied  having  any  fjain  except  a  wense  <»f  fulness*.  Number*  of 
these  have  been  meinbers  of  the  street-cleaning  gang  in  this  city  for  over  twenty 
years;  they  have  very  large  tortuous  veins,  eczema,  serous  or  lymph-CEdema,  and 
some  have  ulcers.  All  of  them  remember  the  pain  formerly' experienced.  In 
such  cases  the  writer  ban  tatight  thai  the  pain  i^^  due  to  pressure  usually  of  the 
enlarged  deeper-seated  vessels  (comites)  upon  the  nerve-trunks.  He  acknow- 
ledges, however,  that  the  significance  of  the  varicosity  of  the  deeper  veins  was  not 
fully  appreciated  nor  ujiderst<KKl  until  after  a  careful  study  of  Bennett's*  lectures 
on  this  subject. 

Varieosities  of  the  rhrper  vehi^  are  more  coninioidy  reci>^uized  now 
than  formerly.  When  elderly  laborers  or  women  who  are  multimruii* 
aiT  al>Ie  to  pursue  their  usual  vocations  witlunit  niiieh  pain,  the  inference 
is  warranted  timt  their  varieusities  are  eon  lined  lar^^ely  to  the  .-superficial 
veins.  Pain  in  the  vicinity  of  siiperfieial  variees  is  commonly  due  to 
pressure  n|K>n  filaments  of  nerve,^,  not  to  any  disturbanee  of  the  niain 
bmnehes.  The  sense  of  fulness  and  heaviness  that  is  exj>t»rienoed  h 
due  to  the  general  stasis  in  the  foot  im*l  leg.     The  eczema  and  itching 

^  hondou  Liin^fU  hn!.  eit 
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fitifff't'-nmh  f'ni|»loyt'fl  tr*  allay  or  nitxlify  the  itching  after  lyiii^^  dnwii, 
to  an  accifleiital  miitiisivin  or  abrasion,  to  tlie  iiroseiK-e  of  a  |>hloljiilith 
that  causes  molcciilar  di-ath   Uy  pressure  or  hv  hccimnn^  HC|>tic\ 

Treatment  of  Vahkosi-:  Veins  of  the  Lower  Extkemities. 
— Support  by  the  j>erfeet  clastic  stocking  or  by  the  roller  Imntlage  is 
sufficient  to  case  the  cnimpv  piins  upon  rising  ami  prevent  tlie  hcavi- 
n«\'^s  and  fulness  and  slight  <ederna  nf  the  early  or  ineipient  stage*  More 
radical  trcatincnt  should  he  resurted  toai'ter  the  condition  has  advanced. 
Muitipir  lUjiifhu  of  the  prninineut  veins,  cither  siibeiitaneously  or 
through  incisions  in  the  overlying  skin,  has  proven  clfeetnal  in  nisiny 
instances.  But  under  the  jm-sent  aseptic  and  antiseptic  method  nothing 
fihort  of  ejteisinn  of  the  intcrnid  mphnm  and  prominent  ttirtuous  groups 
of  veins  below  tlie  knee  ean  he  n^connnended. 

The  writer  hjii*  been  utfc*rded  recent  0|inorlunitie{f  for  testing  the  value  of  this 
method,  and  ean  highly  recommend  it.  Tlie  operations  were  done  in  hosjiilal  and 
private  practice^  upon  niulej*  and  females  between  the  ages  of  twenty- live  and 
twenty-Tiix  yeans. 

The  tcehniqne,  sinijdc  but  tedious,  is  as  follows  :  While  the  jx'iticnt 
IS  standing  eneircle  the  upjKT  third  of  the  thigh  by  a  rubl>er  e«>rd,  tight 
enough  to  obstruct  tlie  venous  flow,  lint  short  of  compressing  the  artery. 
While  au  anaesthetic  is  iH-ing  administered^  the  internal  saphena  and 
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veins  below  the  knee,  that  were  Dot  easily  outlined  before,  now 
prominont.     As  M>on  n^  the  piirt.«  have  been  thomiighly  clean^ied  and 
protected  by  t?terilize<l  timely,  an  incisi(»n  through  the  i*kin,  !!*ix  or  eight 
inrhe8  long,  should  lie  made  i^amllel  to  the  internal  ^aphenaf  but  miq 
direetly  over  it.     This  pRM^nitiou  is  tnken  U*  avoid  wounding  the  vej=*iel| 
liy  misdirected  pit^-^sure  up>n  a  \Aadv  nf  uncertain  keennese.     When  the 
iurisioo  through  the  skin  has  exposi^l  ihr*  sulM'utaneou5i  felhdar  tissue-t 
the  knife  must  l>e  laid  aside  or  its  handle  only  employed.     With  it  anal 
tilt*  fingf'i's  the  vein  and  its  variabk'  niindMT  of  bmnelies  must  he  teasetl  1 
out  of  tfieir  bed^  and  s^j  thoroughly  cxpjsed  that  eaeh  braneh  and  the 
prnximal  and  distal  end  of  the  main  vessel  can  he  ligated. 

Tlm^  fiir,  only  i-hromicized  catoit  has  been  om|jloyed.  It  is  much  less  ea^^ily 
handled  tlma  >«ilk  or  kangaroo  tenaoti,  but  has  be^ii  t*uJ!iciently  firm  before  it*  ab- 
sorption to  etfectually  close  the  vessels.  An  exjiert  as^ii^L^nt  nidi^  greatly  in  the  i 
dextroUM  iierfornuinee  of  the  opertilion,  for  the  curleil  condition  of  the  dry  CAtgat 
forni!!  quite  an  ohntacle  to  the  facile  threading  of  the  blunt  curved  needle  em* 
ployed  in  ihe  li^ution,  and  wettinj^  of  the  ligature  by  the  oozing  renders  it  ho  »lip- 
pery  that  the  compressiion  forceps  are  needed  to  tighten  the  knot* 

After  the  vessels  have  been  secured  they  are  exeised  by  the  scissors. 
Tlien,  after  eleauhin^  the  iwirts  by  wiping,  m>t  by  irngation,  the  edges 
of  the  skin-wound  sliouhl  be  aeeurately  eoaptecl  by  silkworm-gut  or 

tiitgut  iiutures. 

Occasionally  the  undue  pressure  of  silkworm  gut  will  cnuse  necrosis  along  id 
truck  and  defcnt  a  perfect  union.     Am  a  rule,  it  an!*w«?rt<  and  is  suftieieiit,  but  the 
idiroTiiicized  cat|rul  in  reeomnierided,  and  if  buried  will,  in  from  seven  to  ten  days 
leave  the  parts  entirely  free  fnun  foreign  nubstjincei*  and  firmly  united.     After  the 
internal  Hapheiia  has  been  disposed  of,  it  is  covered  with  an  listeptie  binder,  antl  the] 
hirge  varices  helow  the  knee  are  excised  or  left  untouched  according  to  the  judg- J 
meal  of  the  iiperator     It  Is  safer  for  the  ^uece^n  of  the  ojieriUioii,  however,  i(  the  1 
nifire  prominent  ones  are  removed,  uule^a  there  is  a  varicossc  ulcer  or  an  extensive] 
eczeaisi,  o^peciaHy  that  form  of  the  latter  usually  willed  weeping  eczema,  in  which] 
the  desiccation  of  the  exuiled  .serum  leaven  large  cru.sts :  under  such  conditionsv  it 
in  diifii'ult  to  maintain  strict  aj^epnis  and  antisepsiis. 

After  the  wnuad  or  wi^unds  have  been  closed  dust  freely  with  iodoform  or 
mixture  of  irKloforai  and  boric  acid  f  1  part  to  ^),  and  cover  with  sterilized  lodo 
form  or  hi>rated  ^^auze ;  then  carefully  bandage  the  entire  limh  firmly  and  evenlvij 
The  patient  8h<»u]d  be  required  U)  reiimin  in  bed  ten  day«  with  the  limb  slightly 
elevated.     Careful  attention  U*  regimen  should  he  enjoined.     Unle^  the  tempera- 
ture rises  to  the  lever-point  or  pain  fH*eurs  in  the  limb  or  at  the  site  of  th*  ' 
the  drtsrtitig  >*hould  not  be  removed  until  it  is  necessary  to  cut  the  coaptiti 
n  catgut  hjis  been  emphiyed  exclusively^  t!ie  wound-dressing  need  not  be  t  NaninnUJ 
for  ten  days.     The  limb  shoukl  be  carefully  bandaged  for  a  month  or  six  week 
jifter  the  patient  leaves  the  bed. 

Under  extraordiuary  cireunistanees,  uot  likely  to  iieeur  often^  li^- 
ticiu  tif  the  feruoml  v^eiu  ur  oue  or  uiore  of  the  vena*  (Mimites  of  the  lej 
is  suggested  when  the  niethtxl  named  above  ha,*4  failed  to  cure  the  vari-^ 
rfisity.     Wheu   the  disability   e^ui   he  clearly  attributeii   to  a  varicttg 
.state  of  the  deeper  veins  an<l  the  sulM-utarjenus  veins  are  not   plain! 
a|>|jarcut,  tho  writer  would  advise  Itgatinn  of  the  deejver  veins.      Undei 
tlie  irti]rrc>vcd  and  constantly  iuijjrnving  methods  ffir  doing  thi»n>up:ldy1 
elenn  surgery  this  advice  is  dcetued  |>ro|>ci%     It  is  given  without  hesita- i 
tion  since  the  exi*t*rinient8  of  Trzchicky  and  St,  Karplnski  in  189S  on 
the  ligtition  of  femfinil  veins/ 

'  Afn€rimn  Jourmil  of  the  Metlical  Sciences^  voL  cyi«  p.  006t. 
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The  operation  of  Schede  has  the  same  idea  in  view — cutting  off  the 
column  of  blood  from  above — but  does  it  more  effectually  than  any  of 
the  other  methods.  It  is  simply  a  circumcision  of  the  entire  leg  at 
about  the  junction  of  the  upper  and  middle  thirds,  dividing  the  skin 
and  subcutaneous  tissues  down  to  the  deep  fascia,  tying  the  bleeding 
|X)ints,  and  then  sewing  up  the  incision. 

Treatment  of  Varicose  Ulcer.  —  Palliative.  —  The  various 
methods  commonly  employed  are  intended  to  arrest  the  ulcerative  process 
(first  stage),  or  to  stimulate  it  in  the  stage  of  arrest  (second  stage),  or  eon- 
duct  it  steadily  through  the  stage  of  repair  (third  stage).  These  methods 
have  been  considered  fully  elsewhere.  Whatever  plan  of  treatment  suc- 
ceeds in  aiding  the  ulcer  to  heal  leaves  the  limb  in  such  a  condition,  on 
account  of  the  varicosity,  as  to  render  reopening  of  the  ulcer  or  the 
formation  of  others,  under  very  slight  exciting  causes,  probable.  There- 
fore the  only  radical  method  by  which  a  cure  may  be  effected  is  to  first 
excise  or  obliterate  the  main  trunks  that  are  varicose.  Then  the  most 
effective  plan  is  thorough  curettage j  loosening  the  edges  of  the  ulcer  with 
the  handle  of  a  scalpel,  and  aseptic  and  antiseptic  dressing  with  proper 
supix)rt.  If  so  laree  a  portion  of  skin  has  been  destroyed  as  to  pre- 
vent contraction,  skin-grafting  will  hasten  cicatrization. 

In  a  case  recentljr  operated  upon  the  writer  excised  six  inches  of  the  internal 
saphena  from  the  middle  third  oi  the  thigh,  and  at  the  same  time  curetted  a  weep- 
ing ulcer  of  the  leg  that  nearly  encircled  the  limb.  At  the  time  of  the  operation 
the  affected  limb  was  one-third  larger  than  its  fellow.  The  subsidence  of  the 
limb  and  rapidity  of  repair  that  followed  were  marvellous. 

The  eczema  and  weeping  that  cause  so  much  itching  and  distress  in 
such  cases  before  operation  for  radical  cure  can  be  lessened,  and  some- 
times be  made  to  disappear  temporarily,  by  elevation  at  night  and  skilful 
bandaging  during  the  day,  the  parts  having  been  dusted  with  boric  acid, 
bismuth,  iodol,  aristol,  iodoform,  oxide  of  zinc,  or  admixtures  of  these 
in  proper  proportions. 

The  globular  varix  that  occurs  oftenest  at  or  near  the  saphenous 
opening  is  not  always  a  dilatation  of  the  saphena.  Bennett  describes 
two  kinds  that  are  dilatations  of  smaller  collateral  vessels — viz.  (1)  the 
subcidaneousj  that  is  the  more  globular  in  shape  and,  under  the  thinned 
skin,  is  darker ;  (2)  the  suhfascial,  that  is  flattened  by  the  denser  fascia 
lata,  its  cx)lor  being  less  dark  because  of  its  depth.  Neither  kind  can  1x3 
emptied  by  pressure,  rebounding  when  digital  compression  is  withdrawn. 
When  these  give  rise  to  pain  by  pressure  upon  minute  filaments  of 
nerves,  removal  is  the  proper  treatment.  A  curvilinear  incision  half 
around  the  tumor  will  expose  it  readily,  and  in  the  subcutaneous  variety 
will  lessen  the  danger  of  cutting  into  the  tumor. 

Landerer's  method  of  treating  varicose  veins  has  not  been  sufficiently 
employed  in  this  countr}'  to  determine  its  value.  Its  simplicity  is  con- 
spicuous, and  if  successful,  even  as  a  palliative  measure,  deserves  prompt 
recognition  in  dealing  with  a  class  of  cases  that  are  not  to  be  operated 
upon  for  a  radical  cure  because  of  old  age,  visceral  degenerations,  preg- 
nancy, or  those  necessities  of  life  demanding  continuous  occupiition. 
It  consists  in  the  pressure  on  the  sapknm  above  or  below  the  knee  by  a 
"  parabolic  spring  carrj^ing  a  cushion  filled  with  glycerin  or  water,'^ 
attached  to  a  garter  that  fits  so  loosely  as  not  to  constrict  the  limb. 
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Tbe  invenUir  claims  remarkable  results  by  thb  niethad,  an  interesting  re?ic 
of  whi<"h,  bv  Dr*  J.  1\  Warbasse^  mav  be  timnil  in  tbc  Anuats  of  Surgery  (vol.  xx 

TIr'  i^thfifion  (if  n  inM,  iii^  ill  (\r(fphihfifinos^  is  due  to  defective  or  <lia 
turl>e<l  iiinervatit*ii,  iiujmiveiiieiit   ntider  eHeetive  treatment  Ix'ing  fVtM 
lowed  by  lessenini^  ni'  the  pulsation  or  its  di.^iippeamuee.     Sfifidm  fm4n- 
Hio}}  of  ft  fart/t'  rein  hy  plii|r^iiig  or  its  (rradual  <jlilitenition  l>v  presj<uns_ 
of  an  overf^rowth  euuses  mpid  mienia  (effni^iou)  or  more  gmdual  lyrapli-j' 
cede  ma. 

An  illiLHlrative  ease  r>f  the  former  (jih  reeortled  l»y  the  Paris  eorrc*pondent  ( 
the  iMftdon  Laftret,  vol  i.,  1894)  wsta  a  sudden  ]ihjgging  of  the  superior  vena  cavi 
An  instance  of  the  latter  was  observed  by  the  writer  in  a  ease  of  carcinoma  oi 
the  axillary  lymphatics  after  anij>utatif»n  of  the  breast.  The  entire  upper  extrem- 
ity on  the  affected  side  heeame  enormously  enlarged,  and  so  induratt^d  that  firm 
pressure  with  the  fingers  or  bandage  failed  to  produced  pitting, 

Rttphttr  of  rf/r/Vf»w'  reinn  is  sfniietimes  aUeii<bMl  Uy  profuse  hemor- 
rliage,  and  ilcuth  has  resulted.  It  always  eaiises  alann  to  tlie  |>atieiit 
and  those  around.  To  ffrrenf  the  bleed ing^  elevate  the  lind)  ami  applv 
pressure  with  the  linger  until  a  eompnss  and  bandage  can  be  appli</<L 
The  flow  of  blood  is  mainly  from  the  distal  end,  but,  it  is  asserted,  the 
proximal  end  also  bleeds. 

Venods  N.ffivus. 

This  is  one  form  t^f  rreciile  tumor.  It  is  usually  eongenilal,  but  quite  ' 
often  acquired.  It  involves  the  skin  and  niueous  uieiidirane,  and  is 
found  in  the  sidientanr^ous  an<l  subuun^ous  tissue,  Nievi  are  dis^^overed 
jwjst-niortem  in  the  liver  auil  some  other  internal  organs.  They  are 
situated  more  eomniiuily  on  tlie  head  and  faee  and  in  the  cavitie**  of  the 
nose  and  mouth,  pharynx,  and  nasopluiryngeal  sptiee. 

The  writer  has  recently  examined  a  well-deiined  venous  nievu»  in  the  pharynJU 
of  a  lady  aged  twenty-six  years  that  had  not  attracted  atleution  Until  aoout  ooe 
month  ago,  wdien  a  hemorrhage  led  U)  its  diweovery* 

The  up|K*r  and  lower  lips,  the  tongue,  the  orbit,  and  the  scalp  ar^ 
frequently  the  seat  of  the  aftection,  and  the  ilark  da rd  Htnhw  or  poH* 

Fia.  225, 


ConguiiiUil  vcnoys  Dacvus  lorigioal). 


irine  marha  in  the  skin  of  the  faee  an<l  nefdc  and  uj>nn  the  evelid,  uHd 
culled  jfwthcr^s  marks  or  btrth-mfirka,  and  atlrihuted  to  maternal  irapr 
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sions  during  intra-uterine  life,  are  true  venous  nsevi.  They  vary  in 
size  from  the  head  of  a  pin  to  masses  of  relatively  large  size  and  dif- 
fused over  large  surfaces  of  skin,  or  form  large  tumors  of  divers  shapes. 

Fig.  225  represents  a  subcutaneous  neevus  of  the  arm  of  a  young  lady,  who 
stated  to  the  writer  that  it  was  congenital  and  had  increased  with  the  growth  and 
development  of  the  arm.  Until  examined  carefully  it  resembled  a  mass  of  tortuous 
varicose  veins.  Some  of  these  tumors  pulsate;  others  do  not.  Some  of  them  can 
be  emptied  by  iirm  pressure ;  others  are  elastic,  and  the  blood  can  only  be  dis- 
placed, owing  to  the  thickness  of  the  walls  of  the  caverns  and  the  amount  of  inter- 
vening hypertrophied  connective  tissue. 

Certain  forms  of  carcinoma  and  sarcoma  resemble  venous  nsevi  in 
api)e4irance,  density,  and  anatomical  arrangement,  while  distinct  nsevi 
form  a  part  of  such  malignant  growths.  Many  venous  nsevi  (the  smaller 
varieties)  disappear  spontaneously  after  birth,  the  blood-supply  ha\nng 
been  cut  oiF;  others  increase  in  size,  many  of  them  outstripping  the  nor- 
mal growth  of  the  structures  containing  them.  In  some  tne  growth  is 
so  rapid  as  to  injure  by  pressure-effects,  by  closing  more  or  less  com- 
pletely the  cavities — e,  g.  obstructing  one  nasal  cavity  or  lessening  the 
calibre  of  the  pharynx,  thereby  causing  difficult  deglutition. 

Lennox  Browne*  reports  varices  of  the  fhrocU  and  under  the  tongue,  the  former 
<*ausii)g  overgrowth  of  adenoid  tissue  and  giving  rise  to  tenesmus  similar  to  that 
from  piles  in  the  rectum. 

Turhinal  ncevi  are  likely  to  be  mistaken  for  nasal  polypi,  from  which 
they  differ  only  in  color  and  the  absence  of  a  pedicle.  The  deep-blue 
color  of  venous  nsevi  when  very  superficial  renders  their  diagnosis  easy, 
but  when  erectile  tumors  are  under  the  scalp  or  under  thick  skin  or 
mucous  membrane  elsewhere,  it  is  not  always  possible  to  decide  whether 
they  are  venous  or  arterial.  Especially  is  this  the  case  when  the  tumor 
pulsates,  and  upon  being  easily  emptied  by  pressure  rapidly  refills. 
From  the  capillary  nsevi  of  the  skin,  the  dirfused  variety,  the  predomi- 
nance of  the  special  vessels  dilated  can  be  decided  by  the  color.  From 
<?irsoid  aneurism  the  distinction  is  made  by  the  absence  of  a  bruit  and  a 
pulsation  synchronous  with  the  heart. 

Treatment  of  Venous  N.evi  (tnde  Chapter  XXVI.,  Angei- 
oma). — For  the  smaller  circumscribed  variety,  that  tends  to  disapjxjar 
s{x)ntaneously,  painting  with  collodion  will  so  constrict  the  growth  as  to 
lessen  its  size  and  finally  cut  off  the  blood-sui)ply.  For  the  claret  stains 
tattooing  offers  a  method  of  cure  that  will  reward  the  patient  one.  For 
the  circumscribed  increasing  tumors  on  unexposed  jiarts  of  the  body  and 
upon  the  scalp  the  ligature,  inserted  subcutaneously  and  made  to  transfix 
and  surround  the  mass  so  as  to  cut  off  the  blood-supply,  will  effect  a  cure 
without  disfigurement. 

The  injection  of  coagulating  agents  is  only  named  to  be  condemned.  The  writer 
was  present  many  years  ago  when  an  unsightly  nsevus  of  the  upper  lip  was  injected 
with  a  solution  of  persulphate  of  iron.  The  tumor  solidified  with  wonderful  quick- 
ness, and  then  afforded  favorable  opportunity  for  excision  and  a  subsequent  plastic 
operation  to  restore  the  lip.  This  suggestion  was  disregarded,  and  the  patient  died 
ten  days  afterward  from  tetanus. 

Exciifion  offers  a  means  for  the  cure  of  nsevus,  es{)ecially  in  those 
that  do  not  pulsate  and  are  situated  under  the  skin.     The  bulbous  cavr- 
*  London  Lancety  Jan.,  1893,  p.  177. 
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teriff  after  applying  or  injecting  cocaine,  is  applicable  to  ncevi  on  the 
tongue.     The  saies^t  and  leant  destructive  method  is  electrolifsis, 

Marsball  ^  presents  this  plan  of  treatment  »o  graphically  that  it  h  copied  here: 
'*EhTfroftfns. — By  its  uiie  we  get  (1)  an  optTation  which  gives  no  after-pain;  (2) 
It  h  free  from  cianger ;  i'd)  there  is  no  bleeding ;  (4)  the  scar  is  white^  and  doe*  not 
tend  to  contraction  in  looBe  Btructures  like  the  eyelids.  In  adopting  this  plan  it 
ifi  oeceasary  at  once  to  recognize  the  fact  that  it  i«  tiot  ut^ually  expeditious  in  its 
action :  this  is  its  chief  drawback,  because  parents  are  apt  to  clamor  for  some 
obvious  efl*ect  to  be  produced,  and  are  loath  Ui  wait  with  patience  for  the  gradual 
fading  of  the  nfeviiH,  by  which  we  get  our  best  resiilts*  UccfLsionally  na?vi  may  ht 
cured  at  one  sitting  without  sloughing,  and  they  may  speedily  diminish,  but  this* 
is  m  my  experience  uncommon,  and  it  is  not  wise  to  attempt  Ut  obtain  so  rapid  an 
action^  becauifte  the  chancers  are  againat  the  effect  beinc:  good.  8top  the  growth  and 
be  content  to  wait  is  the  better  method,  reattacking  i?  development  tak<^  place  or 
its  subsidence  is  long  delayed.  I  always  use  the  positive  pole»  with  one  or  more 
needles  according  to  tiie  size  of  the  growth  ana  it*  sitoalion.  The  needle  (or 
needles,  as  the  case  may  be)  is  moved  about  systematically  to  attack  the  growth  in 
various  parts.  This  is  done  without  withdrawing  the  needle  after  it  has  remained 
long  enough  in  one  spot  to  produce  some  effect.  It  is  wiser  at  first  to  work  well 
away  from  the  surface  of  the  tumor,  especially  in  raised  nievi,  which  are  very  florid, 
to  avoid  risk  of  destroying  the  thin  covering.  The  circuit  is  completed  by  attach- 
ing a  rheophore  to  the  negative  pole  :  by  this  we  avoid  an  unnece&sarv  puncture, 
and  I  find  that  the  process  is  equally  efTectuaL  I  have  not  yet  succeedecl  in  find- 
ing a  gotid  means  for  insulating  ncedh?s,  and  the  scar  left  by  the  negative  needles* 
is  orown  and  very  disliguring.  I  prefer  t<i  use  the  positive  instead  o!  the  negative 
pole,  because  it  is  slower  in  its  action,  and  therefore  less  likely  to  lead  to  slough- 
*n^,  and  the  bleeding  on  withdrawal  of  the  needle  is  much  less  troublesome.  The 
•objection  to  the  scar  left  by  the  negative  needle  has  already  been  referred  to.  The 
number  of  cells  used,  I  find  in  my  notes,  varies  somewhat,  but  my  usual  custom 
is  to  commence  with  five  Leclaneh^  cells^  ami  increase  according  to  the  efTect  pnv 
duced.  Ten  cells  are  generally  suthcient,  but  in  deep  siibcutaneous  nievi  I  bare 
applied  twenty  cells.  The  amount  of  tension  cauaeil  niUf^t  be  carefully  gauged, 
cutaneous  nievi  being  capable  of  standing  very  little.  Change  in  color  to  a  du.'^ky 
hue  is  a  good  guide  to  judge  when  it  is  requisite  to  stop  the  current.  I  arrived  at 
the  conclusions  detailed  here  by  testing  the  number  of  cells  and  their  effect  on 
ntevi  on  the  trunk,  where  scarring  was  of  less  importance.  On  withdrawal  of  the 
needle  all  that  is  required  is,  to  rotate  it  before  pulling,  to  free  it,  and  then  paint 
the  orifice  with  coll wl ion/' 

*  Lohdmi  Lancet^  1889,  p.  73. 
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CHAPTER   XXXII. 

SURGICAL   INJURIES   AND   DISEASES   OF   THE   ARTERIES, 
INCLUDING  ANEURISM. 

By  Duncan  Eve,  M.  D. 


Structure. — In  considering  the  Surgical  Diseases  of  the  Arteries  it  will  suffice 
to  state,  briefly,  that  their  most  important  structural  features  consist  of  a  thin 
inner  coat  composed  of  an  epithelioid  lining  resting  on  an  elastic  base  of  no  con- 
spicuous thickness,  the  intima,  continuous  with  the  endocardium,  the  inner  coat  of 
the  veins,  and  composing  the  entire  coat  of  the  capillaries;  of  a  thick  middle  coat, 
the  media,  composed  partly  of  muscular  fibres  disposed  for  the  most  part  trans- 
versely, and  partlv  or  stout  elastic  elements,  this  being  the  thickest  and  most 
important  of  all  tnree  coats ;  and  of  an  outer  coat,  the  eztima,  consisting  chiefly  of 
elastic  elements  intermixed  with  an  incressing  amount  of  white  connective  tissue, 
this  being  the  strongest  and  most  dense  of  ihe  three,  the  connective-tissue  bundles 
bein^  disposed  for  the  most  part  longitudinally,  and  containing  a  number  of  con- 
nective-tissue corpuscles  and  a  relatively  large  amount  of  elastic  fibres.  In  many 
arteries  bands  of  plain  muscular  fibres  are  present  in  this  coat  also,  running  for 
the  most  part,  but  not  exclusively,  in  a  longitudinal  direction.  Blood-vessels  for 
the  nourishment  of  the  arterial  tissues  {v<ua  vasorum)  are  demonstrable  in  the 
larger  arteries,  being  most  abundant  in  the  outer  coat,  but  penetrating  for  some 
distance  into  the  middle  coat.  Nerves,  chiefly  non-medullated  fibres,  may  be 
traced  through  the  outer  coat  into  the  middle  coat,  appearing  to  end  in  connection 
with  the  muscular  fibres.    Blood-vessels  have  not  been  demonstrated  in  the  intima. 

These  features  are  possessed  by  all  arteries.  As  a  general  rule,  the  muscular 
element  bears  a  larger  proportion  to  the  elastic  element  in  the  smaller  arteries, 
they  being  more  conspicuousljr  muscular  and  the  larger  arteries  more  elastic.  The 
several  arteries  of  the  body  difler,  however,  to  some  extent  in  minor  features,  such 
as  the  relative  disposition  and  amount  of  muscular  and  elastic  elements  in  the 
middle  coat,  the  amount  of  muscular  tissue  in  the  outer  coat,  and  the  proportion 
of  white  connective  tissue  present;  in  the  aorta  a  considerable  quantity  of  white 
connective  tissue  is  present  in  the  middle,  and  even  in  the  inner  coat,  as  well  as 
the  outer  coat.  While  all  three  coats,  and  especially  the  middle  coat,  contribute 
to  give  an  artery  its  characteristic  elastic  properties,  expanding  under  external 

Eressure  and  contracting  when  the  pressure  is  removed,  it  is  the  middle  coat,  which 
y  means  of  its  circularly-disposed  muscular  fibres,  by  their  contraction,  narrows 
and  constricts,  and  by  their  relaxation  permits  the  widening  of,  the  vessels.  The 
outer  coat  increases  the  tensile  strengtn  and  resisting  power  of  the  vessel.  The 
importance  of  the  inner  coat  is  centred  in  its  epithelioid  lining,  smooth  and  offer- 
ing but  little  if  any  obstacle  to  the  onward  flow  of  the  blood,  and  being  specially 
influenced  thereby ;  the  outer  and  middle  coats  deriving  their  nutrition  from  the 
vasa  vasorum;  and,  possibly,  the  inner  coat  being  entirely  dependent  on  the  current 
of  blood  flowing  through  it. 

The  arteries  in  their  distribution  are  included  in  a  loose  areolar  investment 
which  separates  them  from  the  surrounding  tissues  and  is  called  a  sheath.  Around 
the  principal  vessels  this  sheath  is  an  important  structure:  it  is  composed  of 
areolo-fibrous  tissue,  in  which  white  connective  tissue  is  far  more  abundant  than 
the  yellow  elastic  elements,  the  sheath  being  much  less  elastic  than  the  artery,  so 
that  when  an  artery  is  cut  completely  across  with  its  sheath,  by  elastic  shrinking  it 
contracts  within  the  latter.  The  sheaf h  is  continuous  with  the  fascia  of  the  region 
in  which  the  artery  is  situated,  and  from  its  blood-vessels  are  derived  the  vasa 
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va.sonim ;  •  it  also  contain^  the  accompanying  veins,  and  sometimes  a  nenre.  The 
sheath  n  absent  in  the  cerebral  and  certain  other  visceral  arteries. 

The  whole  of  the  arteries  proceed  from  a  single  trunk,  the  €U>Ha,  from  which 
thev  are  eiven  off  as  branches,  and  divide  and  subdivide,  usually  dichotomooslv, 
to  their  ultimate  ramifications.  From  the  aorta  the  branches,  for  the  most  part, 
paiM  off  at  right  angles,  but  in  the  limbs  usually  at  an  acute  angle,  and  in  some 
iniitance;*,  as  in  the  viscera  and  elsewhere,  at  an  obtuse  angle.  In  the  division  of 
an  artery  into  its  branches  the  combined  area  of  the  two  is  somewhat  greater  thin 
that  of  the  single  trunk ;  and  if  the  combined  area  of  all  the  branches  at  the 
periphery  of  the  circulation  is  compared  with  that  of  the  aorta,  it  will  be  seen  that 
the  arterial  blood  is  flowing  through  a  conical  space,  with  the  apex  at  the  aorta 
and  the  base  at  the  periphery. 

Communications  between  arteries  are  very  free  and  numerous,  and  increase  in 
frequency  with  the  diminution  of  the  size  of  the  branches,  so  that  through  the 
medium  of  minute  ramifications  the  entire  bodv  may  be  considered  as  one  uninter- 
rupted circle  of  inosculation  or  anastomosis.  iThis  increase  of  frequency  of  anas- 
tomosis with  the  smaller  arteries  counteracts  their  greater  liability  to  impediments 
existing  in,  or  obstructions  developing  within  them,  than  in  the  larger  ves^eieU. 
Where  freedom  of  circulation  is  of  vital  importance,  as  in  the  brain,  this  com- 
munication shown  in  the  circle  of  Willis  is  remarkable,  as  it  also  is  in  the  com- 
munication of  the  branches  of  the  coronary  arteries  of  the  heart,  being  also  quite 
a  prominent  feature  in  the  alimentary  canal,  around  joints,  and  in  the  hand  and 
foot.  Upon  this  free  communication  existing  everywhere  throughout  the  arterial 
system  is  based  the  curative  principle  of  the  ligation  of  the  larger  arteries:  the 
ramifications  of  the  branches  given  off  above  the  ligature  inosculate  or  anastomose 
with  those  proceeding  from  the  trunk  or  its  branches  below,  these  communicating 
branches  enlarging  and  forming  a  collateral  circulation,  first  demonstrated  in  a  series 
of  beautiful  preparations  made  bv  Sir  Astley  Cooper  showing  several  large  branches 
performing  the  duty  of  a  single  obliterated  trunk.  Under  the  stimulus  of  increased 
blood-pressure  through  the  branches  by  the  arrest  of  the  flow  of  blood  through  the 
trunk  a  true  hyperplasia  of  the  various  coats  and  hypertrophy  of  the  branches 
result.  Nothuagel  and  Recklinghausen  explain  the  growth  and  increased  devel- 
opment of  the  branches  by  the  increased  rapidity  of  the  blood-current  within 
them,  and  the  increased  amount  of  nutrition  thus  brought  about  The  more  blood 
that  passes  through  a  vessel  in  a  given  time,  the  greater  amount  of  nutritive  mate- 
rial supplied  to  the  wall  of  the  vessel. 

Malformations  and  Malpositions. 

^'  Defects  of  development  in  the  large  arterial  trunks"  (Ziegler)  "are 
of  grave  import."  Thus,  e,  g,j  absence  or  imperfection  of  the  septum  of 
the  aortic  bulb,  the  aorta  and  the  pulmonary  artery  arising  from  a  single 
stem,  or  abnormal  position  of  the  septum,  the  aorta  being  displaced  to 
the  right  or  in  extreme  cases  arising  from  the  right  ventricle ;  perma- 
nent patenci/  of  the  ductus  arteriosus — a  defect  at  one  point  being  to  a 
certain  extent  comjiensated  for  by  an  abnormality  at  another. 

Simple  atrophy  of  the  walls  of  arteries  is  observed  in  connection 
with  general  marasmus  and  atroi)hy  of  individual  organs.  After  ampu- 
tation of  a  limb  the  arteries  usually  become  smaller. 

The  principal  arteries,  those  requiring  correct  surgical  knowledge,  as  a  general 
rule  have  definite  and  analogous  positions  and  like  relations  in  different  individ- 
uals. Anomalies  of  position,  course,  and  distribution  are  by  no  means  infrequent, 
and  are  fully  considered  in  special  and  general  works  on  anatomy,  want  of  space 
precluding  their  consideration  here.  This  must  ever  be  kept  well  in  mind  by  the 
surgeon,  as  well  as  the  possibility  of  the  occlusion  of  original  trunks  by  emboli, 
thromboses,  previous  surgical  operations  and  injuries,  and  the  development  of  col- 
lateral branches  in  the  vicinity.     L.  Testut  of  Lyons,*  in  his  monograph  on  mus- 

*  Lfjt  Afiomalieji  mmcul aires  ccmsiileriea  uu  point  de  vue  de  la  ligature  des  arieret,  0. 
Doin,  Paris,  1893. 
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cular  anomalies  which  are  of  importance  to  the  surgeon,  states  that  the  large 
arteries  which  he  has  found  to  be  occasionally  covered  by  supernumerary  muscular 
bands  are  the  brachial,  axillary,  subclavian,  internal  mammary,  popliteal,  pos- 
terior tibial,  and  peroneal.  He  has  met  with  no  muscular  anomalies  which  would 
affect  the  ligature  of  the  carotids,  radial,  ulnar,  iliacs,  femoral,  or  anterior  tibial, 
and  has,  consequently,  left  them  out  of  consideration. 

Thrombosis. 

The  circulation  through  the  arteries  being  so  active  and  energetic,  a 
coagulation  frpm  stagnation  is  not  likely  to  occur.  A  change  in  the 
inner  wall  of  an  artery  is  the  commonest  cause  of  thrombosis,  but  this 
Is  a  matter  of  degree ;  and  if  the  circulation  remains  vigorous,  even  a 
considerable  change  of  surface  will  not  necessarily  produce  coagulation. 
When  the  circulation  is  sluggish  it  is  more  apt  to  occur. 

In  afheroma,  subseauently  to  be  considered,  calcareous  plates  are  often  found 
which,  in  some  cases  by  absorption  of  the  inner  coat  or  its  destruction  or  disap- 
pearance, come  into  contact  with  the  blood-stream  and  result  in  a  deposition  of 
fibrin  thereon.  This  is  most  frequently  noticed  in  the  aorta,  but  it  may  occur, 
though  more  rarely,  in  smaller  arteries,  and  cause  complete  obstruction  of  them ; 
the  consequences  of  which  in  the  arteries  of  the  brain  or  heart  are  very  important 
or  even  fatal.  This  process  is  with  difficulty  to  be  distinguished  from  emoolism, 
which  will  subsequently  claim  attention. 

Virchow  attributed  coagulation  of  blood  in  a  living  vessel  to  a  slowing  of  the 
current,  but  it  has  been  shown  that  blood  may  be  kept  stagnant  in  a  vessel  by  two 
ligatures,  and  coagulation  will  not  result  if  the  vessel  is  kept  aseptic  and  unin- 
jured. Slowing  of  the  current  with  these  conditions  accompanying  will  result  in 
coagulation,  as  will  in  less  degree  injury  to  the  wall  of  the  vessel,  roughness  of  its 
inner  coat,  introduction  of  a  foreign  body,  or  septic  infection,  without  change  in 
the  current ;  yet  if  the  retardation  of  the  latter  occurs,  it  is  more  certain.  The 
blood-plaques  or  third  corpuscles  are  important  factors  in  the  coagulation  of  circu- 
lating blood.  With  irritation,  roughness  of  the  intima,  etc.,  with  or  without  re- 
tarded current,  the  blood-plaques  rapidly  leave  the  current  of  the  stream  and  accu- 
mulate at  the  point  in  question,  and  numbers  of  leucocytes  are  also  arrested  and 
become  attached  thereto,  thus  forming  a  viscous  mass  projecting  from  the  wall  into 
the  lumen  of  the  vessel,  the  fibrin  of  the  blood  having  an  affinity  for  the  accumu- 
lation of  blood-plaques  and  leucocytes,  binding  together  the  mass,  in  which  may 
be  entangled  red  corpuscles.  A  clot,  once  formed,  has  a  tendency  to  enlarge  by 
coagulating  the  bloocl  in  contact  with  it.  Coagulation  beginning  at  one  side  of  a 
vesjsel  may  spread  until  the  vessel  is  blocked. 

Thrombi  are  spoken  of  as  "(1)  parietal^  and  (2)  obstructive,  accord- 
ing as  they  are  attached  to  the  wall  of  a  vessel  or  occupy  its  whole 
lumen.  The  one  kind  may,  of  course,  pass  into  the  other,  but  the 
structure  of  those  which  are  at  first  parietal  is  diff'erent  from  that  of 
those  which  are  formed  by  coagulation  of  the  whole  column  in  a  vessel." 

"1.  Parietal  ^Arowi6/ are  always  formed  of  successive  layers.  The 
first  layer  (as  Zahn  has  observed  during  life  in  the  transparent  part  of 
frogs)  is  formed  of  leucocytes  with  a  little  fibrin  ;  on  this  another  layer 
is  deposited,  and  so  on.  For  some  reason,  not  yet  underst(X>d,  the  suc- 
cessive layers  are  often  different  in  color,  some  consisting  entirely  of 
leucocytes  and  fibrin,  others  containing  red  corpuscles  also,  producing 
an  appearance  like  the  structure  of  an  agate.  This  laminated  stnicture 
is  traceable  to  the  last  in  such  thrombi,  and  is  often  obvious  to  the 
naked  eye — for  instance,  in  the  layers  of  clot  inside  an  aneurism.  Some 
parietal  thrombi  are  almost  wholly  conii)osed  of  fibrin  and  leucocytes, 
and  are  known  as  '  white  thrombi.'     Some  layers  may  be  transparent  or 
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hyaline,  hut  generally  there  is  a  lai^e  quantity  of  a  finely  granular 
substance  known  as  inoleeular  tiljriu. 

"  2,  Oijfftrndirf  fbramhi^  consisting  of  the  whole  nias^s  of  the  blm>d, 
will  at  first  precisely  ^e^^emble  ordinary  clots  formed  out  of  the  body, 
but  undergo  certain  changes. 

**  The.^  changes  are :   In  the  first  two  or  three  days  the  thrombii 
beeonies  firmer  and  tlrier  from  loss  of  tlie  senini  stjueezed  out  of  it  inj 
eontraetinn,     Next   it  becomes  somewhat  adheni^nt  to  the  wall  of  th 
vessel.     Later  on  the  blotKl-pigment  ditfnses  out  of  the  corpuscles,  i 
tlie  whole  clot  becomes  tinged  of  a  red<lish-brown  color  from  alter 
hfemogloljin  or  hiematoidin.     This  is,  liowever,  al>sorlx*d,  and  the  ela 
becomes  jKirtly  decolorizetl,  es|>ecia!ly  in  the  central  portions.     The  loss" 
of  er>lor  is  gornl  evidence  nf  the  age  of  the  clot. 

"  What  may  be  considered  a  natural  or  healthy  end  of  this  pnx'e^5^ 
\h  tlie  so-called  '  ofganizathtt  of  the  t/womhtfs,^  It  beci>nie*^  gradually 
replaced  l»y  a  ma,ss  of  connective  tissue,  which  either  converts  the  vei?«*el 
into  a  fibntus  con!  or  else  becomes  channelled  and  allows  it  to  become 
jH^rvious  again,*'  * 

It  is  an  unset  tied  qaei^tioa  as  to  whether  the  toagulum  is  an  active  or  paasiTe 
agent  in  thin  organiziition.  The  most  satisfactory  view  b,  that  it  becomea  organ- 
ized by  VKUfig  tiJiHue  growing  into  it  from  tlie  ve-sHel-walb,  the  vasa  vasorum  pu«h* 
ing  their  rariiL-als  un  through  the  middle  coat,  beyond  the  intact,  or  more  probably 
the  injured  or  defet-tive,  intinia,  or  its  site,  into  th*?  clot^  developing  connective  or 
cicatricial  tinsuej  disintegrating  and  absorbing  the  clot,  in  some  iti^tances  leaving 
spacert  in  the  newly-formed  tinsue,  whith  hm  a  spongy  consistence,  forming 
cnannela  through  which  the  blood  may  again  circulate. 

However,  another  transformation  of  the  thrombus  may  occur,  or 
what  is  known  as  softening'.  The  fihrin  and  leiieiXTtes  disintegrate 
into  a  fatty  mass,  wliieh  forms  a  slimy  fluid  of  pulpy  or  creamy  consist- 
eney  in  the  inner  layers  of  the  tliroinbus,  ana  it  is  thus  broken  up. 
Tlie  nneroseofx*  slunvs  tliis  to  be  ^niiiular  matter  with  shrivelled  and 
degeiierate<l  leiirotntes.  Rarely,  the  tiuiuber  of  the  eells  is  so  great  a;* 
to  present  an  appeamuce  very  similar  to  piLs,  pus  itself  only  developing 
un<ler  septic  intliienees. 

The  trmfff  of  fhin  mffntinr/  is,  that  (1)  the  softened  matter  may  {kiss 
into  the  blood  without  injurious  consequenees,  the  only  result  Wing  that; 
the  ehannel  of  the  vessel  is  oi^^ued  up  ;  (2)  a  fragment  may  hi?  carrie* 
on  iiiti>  some  smaller  vessel,  whieh  it  will  obstruct,  fonning  an  embolus^ 
(3)  tlie  matter  mny  contain  jurpttr  jttafvrial  {\mi^)^  |inxlueiug  general  dis 
ease  or  setting  up  suppuration  f*r  necrosis  at  the  point  where  it  IjKX^ome^ 
ultimately  lo^lged.  Fragments  of  thrombi  may  be  detached  by  the. 
forfc  of  the  hhnid-stream,  by  movement  or  some  mechanical  aociden 
without  softening,  and  be  carried  off  to  be  lo4lged  elsewhere  as  an 
embolus. 

Emboli  may  be  formed  from  other  suljstauees  than  a  bliKKl-i^lot, 
When  tissues  c<inttiining  fat  are  itroken  down  by  injury  or  disi*a^ 
drops  of  fluid  fat  enter  the  cireulati^ui,  and  may  be  Imlged  in  th< 
lu-smches  of  tlio  pulmonary  arteries  and  (*apillaries,  Endxili  art*  simpli 
or  mcehanieal  ami  s|K'eifie,  the  one  prtHhieing  unly  the  eifect  of  obstnic 
tion,  the  other  general  or  hM^alized  septic  infeetitm*     Simple  obstnictic 

«  Mfinmif  vf  General  PfUk^fofpj,  Jnhn  Frank  Payne,  M.  D,»  1888. 
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of  an  artery  by  an  embolus  h  generally  indicated  by  tlie  suddenness  of 
the  symptoms,  referi-ed  to  tlie  }Kirt  beyond  tbe  obstmetion.  In  mo.st 
eiiijos  the  obstruction  is  increased  by  the  extension  of  a  thrombus  from 
the  embolic  mass.  The  column  of  blotxl  both  in  front  and  behind  the 
emboiism  is  brought  to  a  state  of  rest  and  coiigulates.  This  also  occurs 
in  juirtial  obstruction. 

The  embolus^  in  mowt  frequently  arretted  at  the  bifarcation  ^f  an  artery,  and 
secoudary  thrombi  may  exteud  iuty  Lh«  brancht^s.  Veg-eUitioriB  carried  away  from 
t\u>  aortic  valvea,  lodging  in  the  middle  cerebral  artery,  with  or  without  subse- 
quent thromboBis,  suddenly  developing  liendplegia,  aphasia,  mid  other  symptoms 
showing  a  mt»rbid  condition  of  tnat  part  of  the  braia  supplied  by  lliia  arterial 
braachp  con>itittite  a  by  no  mean?;  aneommou  form  of  cerebral  eaibolijiim.  In  the 
saaie  coiuiition  of  the  aortic  valves  there  may  he  t^udden  and  painful  obatruction 
of  the  femoral  artery,  the  embolus  lodging  at  the  giving  ofl'  of  the  profuada,  the 
limb  becoming  cold,  pulselej^s,  and  Hubseq neatly  gangrenous, 

"'  If  the  main  artery  of  a  limb  be  blocked/'  my»  Payne,  "  the  anaatoaiosis  may 
be  perfect  enough  to  res^tore  the  circalalion  after  a  time,  so  that  no  permanent 
effects  follow.  If  the  anastomosis  be  iasntlicicnt,  we  get,  in  the  esteraal  part^, 
gangrene/' 

If  an  artery  going  to  an  interaal  organ  is  blocked,  there  will  in  many  cases  be 
sufficient  lateral  anastomosis  to  restore  the  circnlation  ;  but  if  a  terminal  artery 
is  occluded,  the  conseciuences  are  very  apt  to  prove  serious  by  reason  of  rapid 
necrosis  jsotlening)j  slow  necrosis  (wasting),  or  a  hemorrhagic  infarction. 

Emboli  only  move  in  tlie  direction  of  the  blood*current  ia  tbe  arteries. 

The  TREATMENT  of  thrombo.sis  and  enilHdism  is  maiuly  prophylac- 
tic.  Their  thorough  cousidemtion  is  of  impctrtanee  in  the  treatment  of 
surgical  diseases  and  the  patludogy  <d'  tlie  arteries.*  In  some  instances 
the  pnxluction  of  a  tiirombus  is  essential.  Care  should  be  taken,  how- 
ever>  in  all  cases  tliat  the  thrombus  does  not  give  rise  to  embolism.  The 
parts  therefore  should  be  kept  |x*rfeetly  at  rest,  with  as  slow  and  easy 
ptdsation  as  possible,  until  organization  or  absorption  of  the  thrombus 
occurs. 

Artebitis. 

iBflammatioD  of  arfcaries  as  a  result  of  extension  from  the  tissues 
adjacent  is  of  common  occurrence;  ho\ve%*er,  they  iire  more  resisting 
than  many  other  tissties ;  thus  in  liospital  gangrene,  now  mrely  seen, 
they  are  the  lasit  of  the  soft  parts  to  yield  to  the  dcstrnetive  in%^asion, 
and  have  been  often  seen  completely  inieovered  or  lying  ItMisely  in  a 
mass  of  necrotic  and  sloughing  material,  still  serving  the  imjiortant 
purjiose  of  carrying  the  vital  fluid  on  to  more  distant  jmrts.  In  malig- 
nant disease  tlie  walls  of  the  arteries  may  be  thickened  even  to  the 
extent  of  fM-clnsicm  l>y  iiTitative  hyperplasia,  or  blucked  by  clot,  tluis 
preventing  serious  hemorrhugc  in  many  instances  as  the  proc*ess  of  erc»- 
sion  advances.  It  is  yet  an  open  question  whether  acute  arteritis  occurs 
as  a  prinuirt'  affectirui.  A  iew  doubtful  cases  have  been  recorded  in 
whii  li  stnere  ]»ai!i  and  tetidcrness  existed  along  the  coui>ie  of  an  artery', 
in  some  instances  accouipauied  by  a  certain  degree  of  redness  and  swell- 
ing. The  diagnosis  has  l>een  made,  l)ut,  a  favorable  termination  occur- 
ring, pathological  pnxd^  dem  oust  nit  ing  its  existence  h  wanting. 

Each  coat  td'  an  artery  may  be  sepinitely  involved  ;  thus  we  have 
periarf critic,  meaartenfis^  und  eiufartcritii-i,  these  distinctions  Ijeing  more 

*  For  more  thomit^h  consttlenitinn  of  the  |Kith<>l'»p_v  of  thromboais  and  embolism  aee 
p.  32  d  i«q,,  Uhap.  11,^  *'&iurgieal  Pathology  uf  the  Blood/* 
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important  in  a  pathological  point  of  view  than  for  curative  treatment  at 
the  hands  of  the  surgeon.  Mesarteritis  is  generally  an  acoompanimem 
of  endarteritis,  fibrous  deposits  taking  the  place  of  normal  elements  and 
muscular  fibres  as  they  gradually  disappear  in  the  middle  coat.     The 

changes  rarely  extend  to  the  same 
Fig.  226.  degree  in  the  intima,  but  here  and 

there  the  normal  tissue  may  U'  com- 
pletely replaced  by  cicatricial  or 
fibrous  tissue.  Periarteritis,  usuallv 
secondary  in  character  and  due  to 
extension  from  surrounding  lesion:*, 
results  in  fibrous  thickening  and 
condensation  of  the  outer  coat.  The 
thickening  may  be  diffused  or  ag- 
gregated into  coarse  bands  or  nodes 
^.  — periarieriiU  nodosa  of  Kussmaul 

r'  and  Maier — or  destructive  ulceration 

1  ^-w  may  occur.     In  destructive  inflam- 

-     *  \.   mation  and  ulceration  of  the  arterial 
coats  the  lumen  of  the  vessel  is  gen- 
*'  %.  /  -       erally  occluded  by  a  thrombus  before 
■  :^        J.  perforation  occurs.     Should  throm- 
bosis not  develop,  severe  and  sorat'^ 
;**  \ '  ;        times  fatal  hemorrhage  may  arise  if 
r*        ^  the  artery  be  of  sufficient  size, 
i'/'  V^  Acute  arteritis  is  a  rare  surgi- 

^'4  y.  cal  disease,  and  is  due  to  infwtioiis 

*^    material  or  to  toxic  embolus  hxl^l 
in  the  vessel.      The  internal  coats 

Fio.  227. 


M 


Arteritis  and  |>oriarteritls  nodosa ;  small  Cross-st'cticn  of  same  arten- :  a.  thickened  and 

artery  from  peritoneuM  :  6.  thin  mus-  confused  intima  and  merfia  :  r.  zone  of  lemi- 

cular  layer;  r.  adventitia;  k,  thrombus  cytic  invasion,  at  /"merKinj?  intt>burn>undimr 

(Fletcher).  ctmnective  tissue  '(Fletcher). 

beeoino  swollen  and  infiltrated  with  pus-cells.  The  suppurative  pn>- 
cess  may  extend  to  the  other  coats  of  tli(»  arter}'  and  surrounding  jxirt-s 
and  may  result  in  abscess. 

Syphilitic  arteritis  may  occur,  either  as  an  inde|H»ndent  disonler  or 
as  part  of  a   local  sypliilitic  affection.     The  intima  and  adventitia  are 
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thickened  by  fibrous  hyperplasia  or  diffused  cellular  infiltration.  The 
media  may  be  but  little  altered,  or  here  and  there  atrophied  and  fibrous. 
The  thickening  of  the  coats  may  be  so  extensive  as  to  almost  or  entirely 
occlude  the  lumen  of  the  vessel. 

Tuberculous  inflammation  is  very  common  in  arteries  running 
through  organs  or  tissues  involved  in  tuberculous  infiltration.  Tuber- 
cles and  diffused  patches  may  appear  in  their  walls,  and  if  the  granu- 
lomatous focus  becomes  caseous,  the  vessels  undergo  the  same  changes, 
rupturing  or  giving  rise  to  hemorrhage,  unless  prevented  by  a  previously 
formed  thrombus. 

External  injuries  of  the  soft  parts  may  result  in  hypersemia  and  congestion  of 
the  arterial  coats,  attended  by  tnrobbing  pain  along  the  course  of  the  artery  in- 
volved, subsequently  subsiding  or  developing  localized  atheroma.  Ziegler  says  : 
"  Purulent  arteritU,  issuing  in  suppuration  and  destruction  of  the  wall  of  an  artery, 
is  generally  a  secondary  process  occurring  within  suppurating  wounds  and  ulcers, 
lunammation  and  necrosis  extend  by  continuitv  from  the  surrounding  tissues  to 
the  vessel,  destroying  first  the  adventitia  ana  then  the  other  coats.  The  wall 
appears  thick  and  yellowish  or  gray  in  color;  the  intima  is  turbid,  yellowish  or 

f  ravish,  and  infiltrated  with  pus.  Often  the  brittle  or  rotten  vessel  gives  way  and 
emorrhage  follows.  Secondary  hemorrhage  in  wounds,  haemoptysis  in  phthisical 
lungs,  hemorrhage  from  cancerous  ulcerations,  etc.  are  all  of  this  nature ;  and  in 
the  same  way  fatal  bleeding  may  occur  from  suppurative  inflammation  of  the  um- 
bilical cord  in  infants.  At  times,  as  in  tuberculosis,  the  necrotic  process  takes  on 
a  caseous  character.  Sometimes  purulent  arteritis  with  necrosis  is  due  to  the 
entrance  of  irritant  matters  into  the  blood,  as  happens  in  embolism  when  the 
emboli  are  virulent  or  infective.  When  the  destructive  process  spreads  from  the 
vessel  to  the  neighboring  tissue  abscesses  are  formed.  The  pus-corpuscles  which 
in  these  processes  accumulate  in  the  substance  of  the  vessel -wall  are  in  part 
derived  from  the  vasa  vasorum,  in  part  from  surrounding  vessels. 

Patty  degeneration  occurs  in  the  inner  coats  of  arteries,  especially 
the  aorta,  carotids,  and  cerebral  arteries,  developing  small,  rounded  or 
angular  whitish  spots,  which  are  elevated  slightly  above  the  surface,  the 
fatty  changes  first  taking  place  in  the  connective-tissue  coq)Uscles,  and 
subsequently  the  intermediate  substance  softening,  the  masses  of  fat- 
granules  falling  apart  and  being  carried  away  by  the  blood-current, 
leaving  velvety-looking  depressions. 

Calcification,  most  frequently  met  with  in  the  peripheral  arteries, 
occurs  chiefly  in  the  middle  coat,  and  consists  of  a  dei)osit  of  earthy 
matters,  mostly  calcium  phosphate,  with  a  little  carbonate,  forming 
plates,  rings,  or  tubes,  known  as  laminar,  annulur,  and  tuhxdar  calcifica- 
tions. The  result  is  a  deficient  supply  of  blowl,  owing  to  a  narrowing 
of  the  lumen  of  the  vessel  and  want  of  contractility.  When  it  is  exten- 
sive enough  to  entirely  occlude  the  vessel,  gangrene  may  result.  It  is 
often  readily  detected  in  superficial  arteries,  as  the  radials,  by  the  finger 
placed  on  the  vessels,  which  feel  hard,  rigid,  and  unyielding.  Calcifi- 
cation occurs  chiefly  in  cases  where  the  nutrition  of  the  cell-wall  is 
iniiKiired  and  when  degeneration  of  tissue  has  already  taken  place.  It 
is  a  very  common  se(|uel  of  fatty  change,  and  also  of  atheroma  or  scle- 
rosis. The  calcareous  matter  is  <leposited  in  the  intima  as  well  as  the 
media.  In  the  former  it  is  mainly  the  atheromatous  patches  which 
become  calcified,  forming  definite  and  cohering  plates  which  may  be 
removed  entirely.  When  in  the  media  the  whole  vess(»l  may  be  con- 
verted into  a  hard  and  rigid  tube,  noticed  most  frequently  in  the  larger 
and  middle-sized  arteries  of  the  trunk  and  limbs,  the  inner  surface  often 
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ha\Tng  a  ribbed  or  corrugated  ap|jearance,  from  which,  if  the  intinui  h 

|>ee!ed  nff  (which  miiy  be  rt-adily  iluive),  it  h  .«con  that  the  ridgee  gprijig 
from  the  middle  coat,  the  iiitima  \mng  moiv  or  lem  atheroniatouti*  The 
deposit  of  os^ific  matter  in  the  arterial  coats — o>ssifieation^-occnrs  but 
mrely. 

Atheroma,  also  known  as  arterio-sclerosis  (clirooic  arteritis?),  ** 
dc^eiiemtion  i*f  the  arteries,  tatty  and  atheromatous,  usually  attend 
with  thickening  of  the  iiitinia,  later  also  of  the  media.     It  is  a  prtK* 
common  to  age,  when  it  is  fouml  attended  with  other  evidences  of  js^enility, 
as  the  a  reus  senilis^  atrophy  of  the  kidneys,  and  geneml  atrophy,  and  is 
an  exjxression  of  involution. 

The  coaditioD  is  developed  in  maturity  and  youth  by  errors  .nnd  exoeesea  in 
diet,  alcohiil,  syphilin,  rheamat'Hm^  and  piut;  hence  the  expression  that  bag  been 
ui^ed,  that  "  a  man  is  wi  old  as  hisi  arteries."  One-half  or  more  of  the  cases  of 
atliertjma  have  been  known  to  have  been  preceded  or  accompanied  by  rheumatiitin 
or  goutj  the  former  occupying  by  ftir  the  larger  proportion  of  the  two.  It  tnay 
occur  in  any  condition  wliich  nihes  the  press^ure  in  the  arterial  system,  as  hard 
work,  luxurv,  and  a  sedentary  life.  It  arise^a  abo  in  casea  of  retention  of  toxic  mate- 
rial m  in  diabetes,  uriemia,  and  gout.  It  occurs  more  freouently  in  malea  than 
in  female.%  In  the  old  than  in  the  young.  Thotie  vessels  suDJected  to  the  greatest 
strain  j<atfer  tirat,  as»  in  the  order  of  fre<juency.  the  ascending  aorta,  its  aich,  tins 
descending  aorta,  the  splenic,  iliac,  and  crural,  the  coronary,  cerebral,  ufi  * 
brachial,  radial,  and  ulnar  arteries*  The  diaeane  process  shows  itaelf  first  as  - 
thickening  of  the  intima,  and  is  followed  by  fattj'  degeneration,  with  tlie  dcp«»>u 
of  calcareous  matter,  often  by  subsequent  ulceration  and  cicatrization.  The  fip*l 
changes  may  be  so  slight  as  tti  be  scarcely  uoliceablc,  but  soon  the  internal  surface 
becomes  roughened  and  irregular,  and  opaque  yellowish  patches  are  seen  here  and 
there.  The  patches  consist  of  a  rapid  proliferation  and  multiplication  of  the  celb 
of  the  subenaothelial  tis^ucH,  which  may  become  so  numerous  is  to  pash  the  endo- 
thelial cells  before  them,  encroaching  upon  the  lumen  of  the  vesael  even  to  the 
pjint  of  obliteration  ;  and  the  endothdial  cells  themselves  are  in  many  cases  the 
seat  of  a  true  hyperplasia. 

Afkeronui  occurs  in  two  forms,  nodular  or  localized — mostly  seen  iii 
the  aortii  and  turgor  ve.sj^els — and  tlic  difmed. 

In  the  tiodniar  form  there  are  seen  u}K)n  the  inner  lining  of  tlie 
artery  grayish  or  yellowish  elevations  presenting  an  anfR-arance  not 
nnlike  wirtilaginous  plates,  the  edges  either  abrupt  or  graanally  sloping. 
In  siw  tliese  sclerosed  spots  vary  from  small  points  to  that  of  an  inch 
or  more  in  diameter,  and  nmy  be  so  nnmerous  as  to  thickly  stud  the 
intima.  Later,  *legencrativc  changes  or  necrotic  softening  ix^eurs  within 
the  plates,  and  they  are  then  composed  of  soft,  grinnons,  nndecular  mate- 
rial, develo|>ing  into  atha-07nn(<jmalm*r»fi^  \vhwh  may  rupture  on  the  gnr- 
taee  of  the  intima,  discharging  its  contents,  leaving  an  irregnlar  nec*n:>ti<' 
area,  the  afhrromniouH  nfrrr,  often  covercil  with  fibrinous  dejmsits  ;  th»" 
final  eluinge  being  ealcifit^itiou,  whicli  may  (n-cur  in  tlie  base  of  thr 
atheromntoiis  iileer  «tr  in  the  plates  before  rupture.  Tntv  r*i*^ification  ha> 
<M^easionally  been  observed.  Tlic  media  and  adventitia  may  be  thicker 
than  normal,  the  former  presimting  more  or  less  calcareous  infiltration. 
In  other  instances^  es|>eeially  when  h^calized  dilatations  of  the  vessel  an- 
present*  the  middle  and  outer  coats  arc  thinned  ami  degenerated.  Fibrin- 
ous thrranbi  are  ajjt  to  form  on  tlie  ulcerated  surfIicH?8, 

The  diffuHi'd  form  of  uthcrfuna  is  nmst  often  met  with  in  the 
smaller  arteries,  being  frtHpjently  seen  in  strongly-built,  muscular  men 
whose  work  has  been  laborious  and  who  have  Irccn  much  expos^ed.     The 
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arteries  are  thickened  and  dilated,  and  at  the  same  time  lengthened,  so 
that  they  become  more  or  less  tortuous.  The  intima  presents  spots  of 
a  dull-white  appearance,  but  not  distinct  nodules ;  and  there  may  also  be 
areas  of  degeneration.  The  subendothelial  tissue  is  greatly  thickened  ; 
and  the  muscle-fibres  in  the  media  variously  degenerated,  sometimes  dis- 
tinctly fatty  or  necrotic,  at  other  times  converted  into  hyaline  material, 
all  resemblance  to  muscular  tissue  being  lost.  The  adventitia  is  thick- 
ened and  dense. 

Taking  the  well-known  etiological  factors  of  atheroma,  dissipation,  excesses, 
errors  in  diet,  rheumatism,  gout,  sy[)hilis,  etc.  and  toxic  conditions  of  the  blood, 
thereby  interfering  with  perfect  nutrition  of  the  intima,  developing  excessive  and 
possibly  defective  cell-proliferation  of  the  subendothelial  tissue,  and  imperfect 
development  of  the  encfothelial  cells,  are  of  paramount  consideration.  Laborious 
work,  excessive  muscular  effort,  with  or  without  exposure,  increasing  the  cardiac 
force,  also  interfere  with  the  proper  nutrition  of  the  intima.  Strain  is  very  gen- 
erally accepted  as  a  sufficient  cause  for  the  production  of  changes  in  the  vessels, 
whether  it  results  from  the  repeated  and  sudden  increase  of  blood-pressure  incident 
to  excessive  muscular  effort,  or  from  the  repeated  overfilling  of  tne  blood-vessels, 
due  to  excessive  alimentation  of  the  bon  vivant.  Mental  strain  and  anxiety  may 
also  have  a  like  influence. 

Contusions  and  external  injuries,  having  a  temporary  influence  upon  the  intima 
of  an  artery,  which  may  be  perpetuated  to  tne  development  of  local  atheroma  from 
traumatism,  the  hyperaemia,  instead  of  subsiding,  may  so  interfere  with  the  nutri- 
tion and  development  of  the  endothelial  cells  as  to  result  in  atheroma. 

Hypertrophy  of  the  heart,  which  so  uniformly  results  from  atheroma,  occurring 
iudependently  of  this  condition,  driving  the  blood  on  more  forcibly,  may  so  inter-, 
fere  with  normal  nutrition  of  the  intima  at  certain  localities  as  to  be  a  causative 
factor. 

Alanus  observed  sclerosis  of  the  temporal  and  radial  arteries  in  a  young  man 
under  forty  years  of  age,  temperate,  but  a  vegetarian.  Raymond  saw  it  in  a  num- 
ber of  young  monks,  vegetanans ;  and  Treille  remarked  it  of  the  inhabitants  of 
Bombay  and  Calcutta,  who  live  Ij^rgelyif  not  exclusively  on  rice.  According  to 
Galen,  ''  vegetable  food  injures  the  blood-vessels  and  precipitates  the  changes  of 
age." 

In  the  early  stages  of  atheroma,  when  the  elasticity  of  the  aorta  and  other 
arteries  has  been  impaired  by  degeneration  of  the  media  and  adventitia,  there  is 
increased  demand  upon  the  heart,  and  in  consequence  hypertrophy  is  commonly 
present.  The  weakened  arteries  are  prone  to  undergo  dilatation,  with  formation 
of  aneurism.  Thoma  limited  this  period  to  about  a  week's  duration,  this  being 
the  date  preceding  the  compensatory  thickening  of  the  intima ;  after  which  aneur- 
isms are  less  likely  to  be  developed. 

Symptomatology. — Degenerative  changes  may  be  shown  in  autopsy 
which  were  unsuspected  during  life,  owing  to  the  mildness  or  indefinite- 
ness  of  the  symptoms.  So  few  of  the  arteries  involved  are  within  reach 
of  tactile  investigation,  and  early  diagnosis  is  of  such  importance,  that 
it  is  necessary  to  carefully  consider  even  slight  changes  in  any  clinical 
phenomena  in  order  to  arrive  at  a  correct  conclusion.  We  may  first  find 
indications  from  the  pulse :  its  tension  may  be  high,  although  the  hard- 
ening of  the  artery  may  amount  to  nothing,  but  sometimes  we  find  the 
one  accomi)anying  the  other,  the  radial  being  felt  as  a  hard,  rigid  cord, 
which  can  be  traced  up  the  arm  to  the  brachial  and  axillary.  The  pulse- 
wave  is  rather  slow  from  want  of  elasticity  of  the  vessel,  the  sphygmo- 
graph  showing  a  short  up-stroke  with  broad  summit,  and  slow,  gradual 
descent.  The  loss  of  elasticity  and  increased  blood-pressure  may  also 
be  indicated  by  the  tortuous  character  of  the  temporals,  and  sometimes 
by  the  radial  and  brachial. 

Hypertrophy  of  the  left  ventricle  is  early  manifested  by  increased  area 
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of  canliac   dulneRs  and  iiii^mented  force  of  the  systolic  scjuiid.     T^H^_ 
second  suiiiid  of  the  heart   heard  over  the  root  of  the  aorta  is  deeidt?dl| 
accentuated  and   ringing' — a  natnnd  residt  i'rom  increased  arterial  pr 
sLire,  or,  more  properly,  resistance.     Dilatation  may  follow  hypertmphy 
with  its  iisiud  train  »>f  s^ymptoius?. 

The  detectioii  of  athoroiurt  nt  the  wriwt  h  not  positive  )nff>rmation  a^  to  it* 
existence  elsje where,  iinil  autiip.sy  will  sometHiies  show  tjerioua  lesions  of  internal 
arteries  when  ihn.se  more  superficial  iire  n<jniial ;  yet  we  may  usually  look  lor 
arterial  lesi^dH  wiien  we  fimi  obvious  ehanges  at  aceessible  pointa. 

One  of' the  most  importiiiit  regions^  atleeted  is  tlie  brain,  iiicficated  by  headsielji , 
vertigo,  or  syneopul  seizurei^,  or  cereliral  henuirrliago  due  to  the  rupture  of  aa 
athertiniatoits  vej*sel  or  uiiliary  aneuris4m,  or  emliolisiu  or  thrumhosis  followed  by 
iinpairmeut  of  memory,  weaknen^s  of  intellect,  etc.,  due  to  cerebral  *ot\enin;:, 
When  the  cerebral  vessels  are  involved  an  interesting  diagnostic  point  \»  an  oph- 
thalmo-scopic  examination,  which  shows  jmlsation  of  the  retiaal  ve^ela,  dilated 
veins,  and  whitish  sj»ots  of  ilegeneratiun  of  the  retina. 

Kidney-ehangCf*  art-  coinmon,  imd  may  follow  or  i)recede  the  arterial  lesion. 
The  symptoms  of  contracted  kidney — urine  increased,  diminished  specific  gravity, 
a  small  amount  of  alhvniien  with  hyaline  ca>it^— may  be  found. 

Treatment, — It  is  ^enendly  acceptctl  that  organic  chants  in  the 
arteries,  as  elsewhere,  oiler  Init  little  if  any  promise  as  n^o-jirds  curative 
treatment.  However^  Barthohnv,  with  others,  has  elaimeil  that  the 
double  ehloride  of  trold  and  sodium  has  the  power  of  absorbing  connec- 
tive-tissne  growth,  and  hence  is  iisefid  in  nrterifHselerosir?.  Othei^  have 
elaimed  henefit  from  imlide  of  potassiiini,  whether  due  to  syphilitic  lesion 
or  otherwise.  Billitigs  (daims  that  li:i!slmnrs  mixture,  or  tr.  ferri  alone 
or  with  tlihiti*  phosplione  at^id  and  glycerin,  has  given  gtKxl  iv^nlti- ; 
with  Hnehaixl  he  also  places  stress  upon  milk  us  a  diet. 

IVo/jftff/ariie  mfnsures  and  means  to  stay  further  invasion  are  of  greater  inipf*rt- 
ance.  Of  the  utmost  neeeasity  is  the  avoidjoice  of  those  di3ea;se8,  hnbitn,  and 
customs  which  have  been  known  to  be  i>rodnetive  nf  tliis  c*»nditioa.  A  quiet,  well- 
ordered  life,  free  from  mental  and  bodily  strain,  avoidance  of  eJtce*ises  in  ealiri* 
and  <lrinking;  as  well  as  excesses  in  niuscular  exertion,  are  essential,  together  wit] 
good  hygienic  surroundings  and  a  sullicicney  of  sleep  at  regular  hours,  ihmpfei 
attttif'ntu  fiy  /ht:  efiifiinttiori/  ori/tnn*,  clean  and  freely -acting  skin,  and  proper  wort  <« 
the  jiart  of  the  kidneys  and  bowels  must  not  be  lost  sight  of,  and  the  patient  HboulJ 
be  thoruaghly  instructed  as  to  the  dctiuls  of  his  daily  life.  If  the  lieart^s  aciioij 
should  seem  to  be  excessive  as  a  result  of  high  arterial  tension,  it  may  be  tncxlifie 
by  a  cautious  use  of  the  nitrites,  amvl,  iiitro-glyeerin,  etc.  Blee*linV  tnay  prf»v| 
beneficial  in  some  instaneea.  When  t!ie  heart's  power  shows  indication  <»f  failun 
cardiae  stimulants  mav  be  resorted  t«>,  but  with  the  utmost  caution  for  fear  o( 
rupture  of  the  cerebral  or  other  weiikened  vessels. 

Aneurism. 

An  anetirism  is  a  tumor  filled  with   hlofKl  and   conimiiniciiting  wil 
the  lumen  of  an  artery.     With   this  general  detioitiori  we  have  sevenil' 
materia!   mndiJications, 

A  true  aueurisnt  is  one  iu  wliieh  the  walls  <d'  tlic  sac  art*  formed  by 
the  coats  of  the  ve8«el,  of  wddeli  one  at  least  is  intact.  It  may  be  iw?^ 
cufar,  Aacrufatetf,  or  /iaccffonn^  ermsisling  of  a  pouch  projecting  from  one 
side  of  the  vessel  and  conunnnieating  hy  a  small  or  large*  o|H?niug  with 
the  latter.  It  may  rupture  and  hecunie  tfiffttsM,  A  lumltil  anmrifttn 
is  one  in  which  the  inner  c(Kit  or  the  inner  an<l  middle  ViMis  are  pn> 
jectetl  th though  the  outer  ctmt ;  it  nuiy  he  Kicctdated  or  may  rupture  and 
become  diffused.     A  f-jfllfulroid,  fit  hula  t\  or  fmijorm  aiieiiriBOi  i.s  forme' 


or 

in      " 


THE  ARTERIES,  INCLUDING  ANEURISM.  557 

by  a  uniform  dilatation  and  growth  involving  the  whole  circumference 
of  an  artery ;  it  may  rupture  and  become  sacculated  or  diffused.  A 
dimeeting  aneurism  is  one  making  its  way  between  the  coats  of  the 
artery ;  it  may  be  sacculated,  may  rupture,  and  be  a  diffused  or  false 
aneurism,  and  yet  again  become  circumscribed.  A  traumaiic  aneurism 
is  one  produced  by  a  wound,  traumatism,  or  injury  of  an  artery  from 
within  or  without,  and  may  be  diffused  or  circumscribed ;  or  arterio- 
venom,  constituting  aneurimnal  varix,  in  which  the  blood  is  poured  into 
an  adjoining  vein  ;  or  a  varicose  aneurism,  through  an  intervening  aneur- 
ismal  sac,  and  then  into  the  vein.  Nearly  all  traumatic  aneurisms  and 
all  diffused  aneurisms  are  false  aneurisms,  having  no  arterial  coat  around 
them.  A)ierial  varix  is  a  single  dilated  and  tortuous  condition  of 
smaller  arterial  vessels  and  capillaries. 

Aneurisms  are  thus,  from  an  etiological  standpoint,  divided  into  trau- 
mafic  and  spontaneous  or  endogenous. 

External  aneurisms  include  those  outside  the  visceral  ca\ntie8,  and 
are  named  from  the  vessel  affected,  as  carotid,  popliteal,  etc. ;  and  internal 
aneurisms  are  designated  by  the  cavity  in  which  they  occur,  as  tho- 
racicy  those  of  the  thoracic  aorta  and  its  branches,  including  cardiac 
aneurism,  a  partial  sacculated  dilatation  of  the  heart ;  abdominal,  of  the 
abdominal  aorta  and  its  branches ;  pelvic  and  intracranial,  the  latter 
including  orbital  aneurisms.  Internal  aneurisms  are  also  designated  by 
the  name  of  the  vessel  involved. 

They  all  present  certain  clinical  phenomena  in  common :  (1)  The 
development  of  an  elastic  pulsating  tumor,  which  is  diminished  in  size 
by  pressure  on  the  tumor  or  the  artery  on  the  proximal  side  of  it,  and 
increased  in  size  by  pressure  upon  the  artery  on  the  distal  side ;  (2) 
aneurismal  murmur  or  bruit,  heanl  over  the  tumor ;  (3)  signs  of  pressure, 
as  absorption  of  neighboring  parts  and  tissues,  even  bone ;  pain  and 
paralysis  from  pressure  by  the  tumor  on  adjacent  nerves. 

Results  of  Aneurism. — An  artery  involved  in  aneurismal  dilatation 
never  returns  to  its  normal  state  ;  tlie  dilatation,  if  changed  at  all,  tends 
steadily  to  increase.  The  walls  become  thinner  and  weaker,  and,  while 
the  irritation  may  develop  an  increase  of  tissue  in  the  vicinity,  it  is 
unable  to  furnish  an  efficient  substitute  for  the  loss  or  attenuation  of  the 
^)riginal  arterial  coats.  The  sac  ultimately  gives  way  at  some  point,  and 
in  the  case  of  aortic  and  other  dilatations  affecting  the  larger  vessels 
fatiil  hemorrhage  ensues.  Fatal  cerebral  hemorrhage  or  apoplexy,  and 
haemoptysis  in  pulmonarj^  tuberculosis,  may  result  from  the  rupture  of 
minute  or  miliary  aneurism.  An  untreated  aneurism  may  also  cause 
<leath  by  pressure  on  important  parts,  by  inducing  synco2)e  or  by  causing 
gangrene. 

Spontaneous  cure — unfortunately,  a  rare  termination — may  be 
effected  in  several  ways,  and  the  modes  of  treatment  subsequently  to 
be  considered  are  but  imitations  of  nature's  methods : 

(1)  The  most  frequent  method  is  by  the  gradual  deposit  and  subse- 
quent consolidation  of  laminated  coagula,  and  is  seen  almost  exclusively 
in  sacculated  aneurisms  and  arteries  of  the  second  or  lesser  magnitude, 
the  dilatation  forming  a  diverticulum  in  which  the  blood  circulates 
more  slowly,  and  the  morbid  condition  of  the  intima  in  addition  favor- 
ing the  formation  of  a  coagulum  in  successive  layers,  thus  encouraging 
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the  separation  of  filirin  unci  tbe  consequent  forma tit>n  of  a  laminated 
clot.  Staiil^-'v  (»l>servnl  an  aortii'  aiieyri,sni  *^|>f»ntaneoll^tly  cun*d  in 
way.  Tills  mmle  of  fure  is  imitated  in  the  me<lieal  treatment 
aneurism,  as  wel!  as>  the  surgical  treatment  by  pressure  on  the  cardi; 
i?ide  of  the  aneurism,  by  flexion,  an*l  to  a  certain  extent  by  Wardniji'f 
<»pc  ration. 

(2)  The  artery  beb>w  the  sae  may  he  pittt/f/cf!  bii  nn  emboluft  from  th 
previously  formed  eoiipdmn,  wv  tiie  artery  above  the  sae  may 
iKrbidfMl  l>y  an  embolus  from  tbe  heart  or  another  aneurism,  the  former 
being  imitate*!  l>y  Bra8dor\s  opcmtion  and  the  treatment  by  tuanipuk- 
tion  ;  and  the  hitter  by  Aners  method. 

(3)  Irritation  of  the  sae  may  cause  cofff/ttMion  trithtn,  ^nd  is  imitaterl 
by  dii-ect  pressure,  pilvauo-pu net u re,  and  the  injection  of  irritating 
t!uids.  The  chit  formetl  in  this  way  is  apt  to  be  soft,  and  irniy  subsie- 
([uently  disinte^nitc, 

(4)  Finally,  by  mtppuration  am!  gangrene  jireviously  oeeluding  the 
artery  and  extruding  the  sac  as  a  glough.  This  is  the  method  of  the 
**  ancient  eui\^/'  or  the  ojienition  of  Antyllus,  whi(»h  practically  is  an 
excision  of  the  aneurism. 

Wlion  Rpontaxieon-'i  cure  results  the  s^ac  becomes  firm  and  contracted,  the  pal- 
sation  and  bruit  i!i.9a|ipeiir,  the  circulatitm  \mn^  carried  on  by  collateral  brancnes. 
It  is*  only  ill  cniii]iarativ*?ly  small  arteries  that  we  may  expect  complete  obliterft- 
tion  !*pontaaeously  by  tilling  up  tif  tbe  sac  with  cicatricial  tissue,  the  forination  of 
such  tissue  probably  being  preceded  by  the  occurrence  of  a  tbrombuH  in  the  sac, 
subsequent  organization  of  the  thrombus,  and  the  development  of  collateral  cir- 
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Chronic  endarteritis:  n,  media  of  DhHt^^j-niled  vpssel ;  i^  elmctic  tunit*  (medi«);  r,  Intcrnft,  tk 
tibroiis  coniioc-tive  tissue  occupyiuitf  odKitial  hjineu ;  a',  n'\  inltaiDi'd  nerves .  f>,  hcAllhy  oerrv^ 
t\  arterkilo  with  vegeUtitig  endkiteritifl ;  »H,  BClcrotic  U^ue  (LctulIeK 


culation.      In   Jarge  aneurisms  we  frequently  fiud  large^  firm,  laminnlcd,  partlfl 
(lecobirizfd  or  mottled  tbrombi  nirire  or  Ics?^  completely  oceupving  the  cavity »    Al 
various  points  ue  may  iiud  evidence  of  nartial  proliferation  ot  the  elrmcnt)*  «tf  thf 
intima  in  rtjntact  with  the  thrombi,  leailing  to  the  development  of  fihrou?^  tis^sne; 
but  *uch  thro  III  bi  riiridv  U  evi-r  underLTO  complete  orgauizatioUf  atlbrding  but 
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imperfect  defence  a^^ainHt  rupture^  rjs  the  blood  may  find  its  way  between  the 
thrombQs  and  the  vessel-wall,  and  the  thrombi  may  undergo  softeiiijig:,  dij^inte^ra- 
tion,  and  even  liouefactiuu  ;  sometiin<?s  cak-areouii  salLn  are  deposited,  and  tney 
become  calciJied.  In  rare  and  occassional  jn;*taiiccs  of  t\isiform  or  tubular  aneurisms^ 
even  in  enmnaratively  large  arteria?,  observed  principally  in  the  aorUi  and  the 
larger  brancne-^,  laminated  thrombi  may  also  entirely  fill  the  cavity  of  the 
aneurism,  leaving  t\  canal  for  the  pji^sage  of  the  blood,  and  by  hyperplajsia  and 
hypertrophy  the  different  tunics  bccnine  greatly  thickened  and  increased  iu 
strength  and  dens^ity,  tlie  cftect  fd'  gradual  and  long-continued  interstitial  deposits 
of  fibrous  tissue,  resulting  in  spontiintM^us  cure. 

Etiology. — The  development  of  an  nneurisini  is  thic  itivanably  to 
pre-exii?tent  dii^earit?  or  injury  cd"  the  art^^rial  coats,  uclcrmw  or  atheroma 

Fig,  22U. 
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Ancuri&tn  of  an  artery  from  the  pia  mater,  of  raycotIc-<?mbxiIir  ori^nik    .*,  iiUvcntiliti ;  A,  hjtiline 
intinrn  covered  with  tlimmhi ;  r,  red  tlirtuul.i  i  l-:[j|«iii«i'r), 

bein^  the  commonest  can.^e.  S^iecnhitions  are  es|>eeially  apt  to  occur 
when  the  intinia  ami  media  are  simnltanenosly  atfeeted  by  aetive  disease 
iir  <legenerutioiL  AlTeetioiis  oC  tlie  adventitia  nKiy  lead  tt>  aneurism 
when  they  are  >iiieh  as  extend  to  the  uieilia  and  oeeasion  muscidar 
detrenemtt<rn  there.  These  conditions  all  diminish  the  (lastieity  am! 
stivn^tb  <d'  the  arterial  wall,  so  that  the  pressure  of  the  hhmd  causes  it 
to  stretch  and  ^ive  way.  We  usually  find  the  intima  wantiutr  or  hig:ldy 
atheroniabins,  the  muscular  elements  cd"  tlie  middle  eiiat  lieing  h»st 
altog'ether  or  fatty  and  deireni'rated,  the  elastic  fibres  sliowinir  pTiiniiar 
eluinget  The  intima  or  media,  or  l>oth^  uiay  heiv  and  there  hv  wanting 
entirely,  while  the  adventitia  is  usually  thickened  and  infilti*ated  with 
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exudations.  According  to  the  Ponfiek/  emboli  consisting  of  calcified 
endocarditic  vegetations  may  lodge  in  the  wall  of  an  arten* — possibly 
of  the  brain,  for  example :  there  they  work  or  bore  their  way  into  tlie 
tissue  of  the  wall  until  it  at  length  gives  way  and  a  sacculation  is 
formed. 

Age  has  an  important  influence  on  the  occurrence  of  aneurism.  We  find  by 
far  the  majority  of  cases  occurring  about  the  middle  period  of  life,  the  decade 
from  thirty  to  forty  years  of  age  being  that  in  which  we  have  by  far  the  greater 
frequency  of  occurrence  of  atheromatous  degeneration,  while  at  the  same  time  the 
heart  has  not  lost  any  of  its  impulsive  force ;  there  are  more  frequent  calls  up^jn 
the  entire  muscular  development  for  periods  of  increased  and  extraordinary  exer- 
tion, and  when  the  degenerated  vessels,  enfeebled  and  inelastic,  becoming  e'xpofed 
to  powerful  causes  of  distention,  may  readily  give  way  or  be  dilated  at  some  one 
weakened  point-  After  the  age  of  forty  the  heart's  action,  as  well  as  general 
muscular  force,  gradually  becomes  weakened,  and  we  find  the  frequency  of  occur- 
rence gradually  decreasing.  Aneurism  is  rare  before  the  age  of  puberty,  the  few 
occasional  cases  being  rather  surgical  curiosities.  Erichsen  says  that  "Syme 
mentions  a  case  of  popliteal  aneurism  in  a  boy  of  seven ;"  Hodgson  had  a  prepara- 
tion of  a  carotid  aneurism  in  a  girl  of  ten,  and  Schmidt  a  case  of  8pontaneou:» 
aneurism  of  the  radial  artery  in  an  infant  eight  weeks  old.  R.  W.  Parser,  after  a 
careful  search  of  medical  literature,  only  found  15  cases  recorded  as  occurring 
under  the  age  of  twenty.  Gross  says  that  "  men  suffer  from  aneurism  more  fre- 
quently than  women,  but  in  what  proportion  has  not  been  determined."  The 
same  principles  influenced  by  age  govern  sex.  Occupation  also  has  its  bearing, 
and  we  find  a  greater  frequency  of  occurrence  in  those  subjected  to  occasional 
over-exertion  of  muscular  and  cardiac  force.  Climate  also  has  its  influence,  and  we 
find  a  greater  frequency  in  cold  than  in  hot  countries :  it  is  not  so  much  locality 
and  meteorological  influences,  however,  as  it  is  the  habits  of  the  people  that  predis- 
pose to  it.  Cachexy,  induced  bv  any  cause,  as  syphilis,  rheumatism,  ^out,  errors  and 
excesses  in  diet  having  a  tenaency  to  develop  structural  changes  in  the  arterial 
coats,  is  of  importance  as  a  factor.  Embolism  is  an  occasional  cause,  noticed  most 
frequently  in  the  popliteal  artery,  producing  first  obstruction  in  the  calibre  of  the 
vessel,  and  then  softening,  disintegration,  and  dilatation  of  its  walls. 

The  direct  and  exciting  causes  are  limited  to  bloicsy  ttoundu, 
violent  muscular  strairiR^  or  increased  canliac  impulse  even  from  mental 
excitement  or  other  causes.  The  degenerated  coats  may  give  way  under 
the  influence  of  a  direct  blow  or  concussion,  or  severe  muscular  exertion 
or  inordinate  force  of  ventricular  contraction  unduly  stretching  the 
inelastic  vessel. 

Varieties. — Various  classifications  have  been  observed  by  different 
authors.  I  can  but  regard  the  following  as  being  full  and  complete, 
and  more  in  accordance  with  the  genenil  features  presented,  simple,  ami 
readily  understocxl : 

1.  Sacculated  or  Sacciform  Aneurism  : 

This  may  result  in — 

A.  Hernial  aneuviam  ; 

B.  I)  I  fluted  aneurism  y  the  latter  being  a  form  of 
False  aneurism, 

2.  Cylindrical,  Tubular,  or  Fusiform  Aneurism. 

3.  Dissecting  Aneurism  : 

This  may  become — 
1.  Sacculated; 

B.  Diffused  and  fahe  aneurism. 

C.  Circumscribed  aneurism. 

*  Virch.  Arch.,  vol.  Iviii. 


e.  False  aneurisms. 
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4.  Traumatic  Aneurism. 

This  may  be — 
C.   Circumscribed, 

{ 9-    Varicose  aneunsm, 

5.  Arterial  Varix  and  Cirsoid  Aneurism' 

6.  Aneurism  by  Anastomosis,  or  Angeioma. 

(1)  Saccular  AneuriBm. — Of  the  two  grand  divisions,  according  to 
this  classification,  we  find  the  saccular  the  most  frequent.  It  essentially 
consists  of  a  formation  of  a  pouch,  bag,  or  sac  connected  with  the  side 
of  the  affected  artery.  It  may  even  develop  from  some  point  of  a  cylin- 
drical or  tubular  dilatation  or  aneurism.  It  is  capable  of  assuming  a 
great  variety  of  forms,  the  most  common  being  globular  or  ovoid — in 
rare  cases,  conical,  elongated,  or  irregularly  flattened.  It  may  vary 
materially  as  regards  dimensions,  in  some  instances  not  being  larger 
than  a  hazel-nut ;  in  others  it  is  as  large  as  the  fist  or  even  the  nead  of 
the  patient ;  in  general,  however,  so  long  as  it  remains  a  simple  saccu- 
lated aneurism  it  is  not  larger  than  an  orange. 

The  attachment  of  the  tumor  to  the  artery  is  commonly  by  a  narrow  footstalk^ 
but  in  some  instances  it  is  by  a  broad  and  extended  base,  in  which  case  it  is  not 
unusual  for  the  artenr  to  suffer  serious  compression  during  the  progress  of  the 
tumor.  The  orifice  of  communication  in  the  first  method  of  attachment  is  pro- 
portionately small,  with  smooth  and  well-defined  margins.  In  the  latter  it  i» 
always  much  larger,  its  edges  irregular,  sometimes  quite  shreddy  and  ragged,  as  if 
the  vessel  had  been  rent  or  torn.  The  internal  and  middle  tunics  may  terminate 
abruptly  at  the  margins  of  the  sac  or  may  extend  into  its  cavity,  and  serve  for,  at 
least,  a  partial  lining.  By  the  rapid  proliferation  of  tissue  in  the  adventitia  and 
media  there  is  usually  such  a  blending  of  the  various  elements  that  the  separa- 
tion of  the  several  coats  in  an  aneurism  of  large  size  becomes  very  difficult  if  not 
impossible.  So  long,  however,  as  the  external  coat  remains  intact,  it  may  be 
regarded  as  a  simple  sacculated  tumor. 

The  first  thing  that  happens  is  the  loss  of  tensile  strength  of  the  middle  coat 
through  pre-existing  disease  of  it  and  the  intima,  or  possibly  a  rent,  fissure,  or 
crevice,  which  gradually  enlarges  under  the  influence  of  the  impelling  current  of 
blood,  and  thus  permits  the  corresponding  portion  of  the  elastic  adventitia  to  be 
converted  into  a  pouch.  This  pouch,  originally  composed  exclusively  of  the  adven- 
titia, would  be  very  weak  and  unable  to  withstand  the  shock  of  blood  driven  into 
it.  Nature,  however,  comes  to  the  rescue,  and  under  the  influence  of  irritation, 
caused  by  pressure  of  the  developing  tumor,  pours  out  both  in  the  adventitia  and 
adjacent  tissues  plastic  matter :  this  effusion  rapidly  becomes  organized,  blending 
the  tissues  together  in  a  firm  and  more  resisting  mass.  Under  the  same  influences 
there  may  be  more  or  less  proliferation  of  the  muscular  elements  belonging  to  the 
media,  as  well  as,  in  some  cases,  the  interior  being  lined,  if  not  with  a  perfect,  yet 
a  fair  ensemble  of  the  intima.  "  Such  aid,  then,"  says  Gross,  "  is  wise  and  need- 
ful, and,  fortunately,  always  comes  into  play  at  an  early  stage  of  the  disease,''  the 
yielding  of  the  arterial  coats,  the  pressure  of  blood  within,  and  the  pressure  of  the 
tumor  on  adjacent  structures  developing  sufficient  irritation  from  the  rapid  effu- 
sion of  plastic  exudates  and  the  proliferation  of  cellular  and  other  elements. 
Gross  further  says ;  "  When  the  periosteum  contributes  to  the  formation  of  the 
sac,  as  it  occasionally  does  in  aneurism  of  the  thoracic  aorta,  the  walls  of  the  tumor 
may  be  partly  earthy,  or  even  partly  osseous." 

Hamilton  *  says :  '*  It  is  possible  that  an  aneurism  may  be  sacculated  without 
a  lesion  of  either  the  internal  or  middle  coats  of  the  artery ;  that  is,  like  the  fusi- 
form aneurism,  it  may  be  formed  by  a  dilatation  of  all  the  coats.  This  condition, 
however,  can  never  obtain  except  in  the  case  of  small  aneurisms,  and  even  in  these 

*  The  Principles  and  Practice  of  Surgery,  p.  197,  3d  ed.,  1886. 
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cases  its  occurrence  must  be  regarded  as  »il together  exception aU     IniUmciidi 
cases  one  or  both  of  the  inleriuil  coats  have  given  way*  and  the  sac  is  comp 
only  of  the  external  coat,  with  8iich  adventitious^  ctjverings  s^  a  certain  degiW  i 
iuftammatory  aetion  may  have  jirovided." 

The  mte  varies  in  thickness,  in  different  ruses  ami  under  different 
etvnditt^tiiti,  from  the  fourth  of  a  line  to  the  fourth  of  an  iiieh  thick,  or 
even  thieker,  iit  some  points  as  the  tnnior  develops  the  aac  becoming 
nmeli  thinner  than  at  othei-s.  IT.mially  the  sae  h  quite  tough,  and  in 
eases  of  hmtr  standin^r  is  eoiiiposed  of  varions  strata,  ^iTiyHsh,  whitish, 
or  drah-et*!ored,  eonsistintr  of  hhres  inters^'etinj]^  each  other  in  all  dinM-- 
tioiis*  The  outer  snrfaee  is  ron^h  un<l  irregidar;  the  inner,  if  at  first 
sm(M>th,  subsequently  l>ecomes  rough  and  enerusted  with  fibrinous  eoo- 
eretions.  Notwithstanding  the  thickness  oi'  the  sac  and  the  reparati\'l' 
effects  «)f  nature  ]ty  means  of  phistie  exiulation,  owing  to  the  ahst'no 
or  defiriency  of  the  niuscnlar  filn'es  it  gradually  dilates  nnder  the  c«ni 
tinui'd  infliienee  ni^  the  infioniug  hlooti -stream,  and  at  one  or  more  j>ointf5 
manifests  a  disposition  to  yield,  and  at  length  gives  way,  the  activity 

Fio.  230. 
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^tiilti|j]t-  Aneurisms  of  the  mcs«;ntL'rlc  A-rtcries  (Epplnger). 

of  the  absorl>ent  vessels,  aeeonling  t<»  some  writers,  exceeding  tho^*  of 
repair* 

The  sac  ahvays  contains,  even  at  an  early  period  of  formatiOD,  fibrinous  i 
that  not  only  !*tren^then  the  tumor,  hat  md  in  its  obliteration,  ami  in  rare  instance 
its  spontaneous  cure.     They  are  arranged  in  concentric  layers  or  laniinif*  piled  om  . 
a|jon  tlic  other,  and  eionely  connccteil  with  one  another  and  with  the  wall  of  the 
aae.     Their  color  and  density  vary  accordin^^  to  ajie  of  development,  the  outer  and 
older  heing  pale  and  yellowissh  and  of  a  firm,  fihrinons  consij^tency,  while  the  inne 
ones,  of  iimre  recent  date,  resemble  very  much  an  ordinary  hlood-clot ;  in  thiclc«j 
ness  they  range  from  one-fourth  of  a  line  to  that  of  a  sheet  of  paper,  and  maf 
number  several  hundred  in  an  aneurism  the  size  of  an  orange.    The  diminished 
niovement  of  the  blood   in  the  sac,  and  the  altered  conditions  of  the  sac-wattl 
from  that  of  normal  endiithetinm,  cause  the  deposition  of  fihrinouH  material  llll 
which  is  entangled  hoth  white  and  red  blood-cells,  atid,  Jis  the  iibrin  contracts  aft <*r I 
dcfxiwition,  the  red  corpusrlcs  arc  stjueezed  tmt  or  diwintegrate  and  again  mingle  I 
witli  the  fluid  blood,  the  leucocytes,  or  a  part  of  theai,  and  the  fibrin  rcmiumng,  to  ' 


8ubi*equently  become  orgflnixecl  iiilo  a  lamina*  In  the  older  layer?^  no  corpusacles 
are  «lis*tiii^iiii*hable,  but  naicb  Iktty  ami  graiuilar  niatter  is  fuiind,  the  re.suk  of 
their  «lisiniegration.  In  tUHitorni  anenri^ins,  in  which  the  Hoxv  (if  blood  h  rapid 
thnm^hout  tiie  dilatation,  iidhi>iioii  take^  phice  with  dilHculty.  while  in  naei'iilated 
aneurisms^  the  inovenrent  of  the  blood  being  retarded,  laminated  hbrhi  *i^  nearly 
always  depoiiited.  It  will  afterward  be  s^hown  that  moden  of  treatment  by  whieti 
the  ihjvf  of  blood  in  the  aac  is  returded  are  of  the  greatest  importance. 

I  A)  Hernial  aneurmnj  or  aneurisma]  hernia,  is  of  so  rare  oceiirreiire 
tliiit  its  exit^teneo  has  been  c|tiest]<)mHl.  Aniono^  the  nhior  writor>i,  Ilaller, 
iHijHiytren,  Brer^ehet*  and  others  liuve  given  |iartieular  di's^-njdions  t»f 
it.  It  i.s  sjieeuhtr  In  form  :  the  outer  anil  mithUe  etfats  liaviiig  yielded 
to  erosive  or  other  destrnetive  action,  the  inner  etwit  is  pnslied  unt  in  tlie 
form  of  a  thin  transliieeut  eyst. 
Pivssnre  on  adjaeent  tissnes  w- 
easions  interstitial  pkstie  de- 
posits, strengtheiiinj*:  the  sac. 
Soon^  however,  under  the  in- 
fluence of  continued  bhiod* 
E)resvsure  from  within,  it  will 
>urst  and  result  in  a  diflnsed 
or  eireiimj^eribed  heinorrhiige, 
wliieh  snhse<juc!itly  may  l)e 
widh'd  in  liy  adventitious  ma- 
teria 1^  forming  (r)  f(  jftUe  an- 
eurism, 

(B)  Diff^Hcd  AneiirmtK — A 
Kiccuhited  aneurism  may  give 
way  tmtJer  erosive  action  or  the 
inHucnee  of  increased  j>ressurc 
from  within,  the  eifcct  of  vitdent 
cardiac  impulse,  museular  ex- 
erti<m,  or  sevens  com  precision. 
Only  a  small  quantity  may  es- 
ea|)c,  and  if  it  should  coiigulato 
XL'TY  firmly  ;  the  elot  so  formed 
may  serve  for  a  time  as  an  eitec- 
tual  barrier  against  furtlu«r  loss. 
Most  genendly,  however,  the 
hemorrhage  is  extensive,  and 
the  newly-extravasuted  bloody 
mingled  more  or  less  with  eoag- 
ida  i>f  recent  iornuition  and  nnt 
firndy  a<lherent  to  each  other 
and  the  wall  of  tlie  sac,  sjxWily 
cojigulates,  gnuhially  assmning 

a  greater  degree  of  eonsistenee  if  tlie  patient  stirvives  any  length  of  time, 
this  additiunal  pressure  by  irritative  action  rapidly  prixlueing  the  effu- 
sion of  plastic  matter  and  tlie  {U'olifcnition  of  cellular  tissue  around  tfic 
mass,  walling  it  in  ami  forming  a  new  sac  of  increased  dimcnsiuns. 
None  of  the  arterial  tunics  fonning  part  of  the  sac,  it  is  one  of  the  fonns 
of  {*)  fafsc  aneiirmiu 
I  (2)  Tubular  aneurism  is  an  abnormal  dilatation  of  an  arterj^  all  the 


Aortic  nneurism :  /  ftterniim  <llfipl«clni?  elftvlcle;  e, 
ttiiearism  Involving  rtjut  uf  Itmiutnirmtf  (Cuuper). 
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coats  being  exiMimled  throughout  the  oi reunite renee  of  the  vessel. 
most  frefjuently  c^ccurs  in  the  aorta,  though  sometimes  met  >^ith  in 
cranial  am!  t»tlier  vessels.     It  is  not  a  mere  fusiform  dilatation  of  tl 
artery,  for  there  are  ehvngatioii,  thiekeuingj  ami  tlegt^nt^ratitm  of  the  wal 
The  eL>ngatioo  of  tlie  artery  may  he  as  marked  as  the  ditatationj  and  is 
always  very  eousidend>k%  an  undue  sjxii'e  heing  t>i>served  in  eai*es  oeeur- 
ring  at  the  aortic  areh  ixHween  tlie  innominate,  eari>tiil,  and  subelavian, 
its  walls  likewise  being  thiekenetl,  ntKlnhitedj  and   rugge*!.      In  s< mim^ , 
instjinees  several  tUlatations  an*  obsiTved  in  the  siime  vessel,  with  intecfl| 
veniug  healthy  spaces.     It  m rely  grows  to  be  of  gretit  size,  and  seare*?Iy* 
t*ver  ruptures  utuess  a  saeenlated  aneurism  is  4levelo]>ed  from  some  jKir» 
tion  of  it.     It  rarely  contains  laniinaled  eoagula,  luit  uuiy  give  rise  to 
great  discomfort,  and  often  becomes  serious  from  pressure  n[Rm  impoi 
organs, 

(3)  Diesectingr  aneurism,  originally  described  by  Shekel  ton,  in  whi 
the  sac  is  situaterl  in  the  wall  4»f  tlie  artery  between  its  eoats^  h  one  iu 
which  the  intima  luis  given  way  by  reason  of  atheromatous  or  ctther  e 
sion,  and  the  bhRwl  dissi^cts  or  makes  its  way  by  s|)litting  up  the  medi 
It  may  burrow  for  some  distance  through  the  media,  ana  at  some  |xm 
may  push  out  the  adventitia,  forming  a  saccular  aneurism,  or,  bursti 
through  an  eriRlcd  spot,  may  be  extra vasa ted  into  the  tissues,  resulting 
in  the  diffuse  fornu  It  may  also  burrow  through  the  middle  cojit  for^H 
distance,  and  reojK'U  into  the  hi  men  of  the  artery  thnmgh  a  more  distsu^l 
atheromatous  jKiteli  of  the  intima:  in  this  form  it  may  last  for  years  and 
the  i^itient  may  live  indefinitely,  or  it  may  form  a  blind  pouch  within 
tlie  media:  failing  to  push  its  way  throogh  the  adventitia  or  intima,  a 
s!ie  is  thus  formed  in  the  substance  of  the  middle  coat  wliieh  may  beeoroe 
chronic,  Init  whicli  will  at  last  push  its  way  through  the  external  coat 
and  rupture.  The  arterial  coats  often  apj>ear  soft  and  stdden  as  if  maee- 
ratcfl,  and  arc  eiisily  separated. 

Two  conditions  are  essential  for  its  produetion ;  (1)  an  atheromatous  conditii 
destroying  the  intima  and  the  inaermo^t  layers  of  the  media;  and  (2)  there  in' 
nWo  be  i&  general  aoftening  of  the  middle  coat,  rather  than  a  blending'  or  luaUtJ 
together  <jf  its  tii*Hues  by  nltiHtie  exudation,  wiili  want  of  cohesion  between  tl 
tanic."*.     The  rupture  usually  tiikes  place  in  a  longitudinal  direction  along  t 
middle  coat,  and  may  often  extend  to  a  very  eon  side  rable  disj^tance.     The  aneurii 
n»av  reach  from  the  end  of  the  aorta  to  the  iliaes,  or  from  the  aorta  to  the  bi 
calioji  of  the  can*tidr^.     It  occurs  almost  exclusively  in  the  aorta  and  its  princi, 
branche?^^in  those  arteries  in  whic!i  yellow  elastic  tissue  is  most  abundant  in  the 
media*    In  s(jm«  inst^mees,  when  the  blood  rc-entt^rs  the  vessel  through  the  intimA, 
the  ne\y  cbauiud  becoaies  lined  with  a  dense  smooth  membrane,  resembling  close!? 

the  intima,  from  which  it  is  separated  its  by  a  septum,  and  has  been  erroneously . 

described  as  a  double  aorta.    A  dissectiiig  aneurism  may  be  sacculated,  circiu^^H 
scribed,  or  di (fused,  and  so  constitute  a  false  aneurism.  ^H 

4.  Traumatic  Aneurism. — In  an  obliipie,  indirect^  or  small  punc- 
ture of  an  artery  tlie  blucxl  may  pirtly  esea|K' from  the  wound,  and  [wrtly 
be  extra\*asute<l  in  tlie  acljaeent  tissues;  or,  clot  forming  sufficiently  to 
prevent  the  further  esca|K?  of  blo<*d  (*xtermdly,  we  may  have  extravasa- 
tion within  ;  and  in  some  instances  the  external  wotnid  may  have  been 
closed  by  plaster  or  bandage;  the  lesion  iA*  the  artery  reniaiuing  intent, 
the  blotnl  is  forced  out  into  tlie  tissues.  There  may  ha\*e  been  no  exter- 
nal solution  of  continuity,  yet  the  artery  may  have  bc»en  punctnrp<i 
lacerated,  or  torn  across  completely  by  I'rapnents  of  bone,  violent  ei>o- 


TJIE  AETEJIIES,  INCLUDIXG  ANEURISM 


565 


tusion,  stnihi,  nr  twist  of  the  }iart,  by  tlie  iiijiiry  of  a  dis>location,  or  the 
efforts  of  I  lie  ^;llrgt*oll  at  reiliietioii. 

(C)  (  ^imtnurrifjt'ff  Trtitnufifie  .liu'wr/jfw.—Tlie  blocxl,  ex trava sated  as 
above,  may  beeoiiR*  .surnuiutied  iiiicl  liniiteii  by  jilastie  exudation  ;  ihis 
by  gradual  develo|jnier»t  of  Jiliruus  tissue,  after  the  nature  of  eieatrieial 
tissue,  may  be  siifheieiitly  firm  to  prevent  further  diffusion,  but  not 
strong  enoiig}i  to  re?sist  the  distending  foree  of  the  eardiae  eontraetions, 
and  it  steadily  inen^ases  in  size^ — not  by  a  proeess  of  streteliiug^,  os  it 
dt)es  not  heeonie  iiuifHrudy  tliinner  in  proportion  to  its  increase  in  size, 
but  by  a  eonstant  growth  of  new  tibnnis  tissue.  As  the  aiienrism  in- 
creases, however,  the  growth  of  tibrons  tissue  becomes  less  j>eriwt,  and 
eventually  too  soft  to  witlistaml  the  pressure  of  the  blood,  and  the  sac 
may  rupture  and  the  aneurism  again  become  ditfuse<l  or  fatal  henmr- 
rhage  result.  Cin^miseribed  traumatic  aneurism  most  usually  ueeurs 
fnim  injuries  in  the  smaller  arteries,  as  the  temporal,  facial,  pilmar, 
phi n tar,  mdial,  and  ulnar. 

Another  form  of  eireumscribed  traumatic  aneurism  occurs  but  rai-ely, 
and  is  due  to  a  small  pimcture  of  a  large  artery,  as  the  carotid  or  axil- 
kir\\  At  tirst  the  hemorrlmge  nuiy  be  ijuite  free,  subsei(ueutly  arrested 
by  pressure;  the  external  wound  as  well  as  that  in  the  arterial  eoats 
may  heal  by  cicatrix.  This,  being  weaker  than  the  normal  arteria!  tis- 
sues, may,  after  stn'eral  weeks  or  months,  yield  to  the  pressure  of  the 
bloml,  and  a  distinct  sne,  formed  by  tlie  yiehling  of  the  cicatrix  in  the 
external  coat  and  the  arterial  sheatli,  results,  with  no  effusion  of  Ijloml 
into  the  surroimding  tissues,  this  l>eiug  the  only  form  of  tnuuuatic  aneur- 
ism that  p<js^*sses  the  features  of  a  true  aneurism. 
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c*>a^iiIation  m  the  network  of  areolar  tiivsue.  It  has  no  sac,  its  boundary 
i.s  ill  <k'finoil,  mid  it  has  a  t'on«taiit  temleiicv  to  extend  under  the  pr 
sure  of  tlie  fluid  hlowl,  wliieh  i,s  continuously  forced  into  the  interior  of 
the  nutiss. 

(D)  Arterio'Venom  Aueurixm, — In  former  days,  when  general  vene- 
sf^otiou  was  so  frequently  i-esorted  to,  it  wh8  by  no  means  nneonimon  for 
the  adjacent  artery  as  well  as  the  vein  to  be  wounded*     When  a  con- 
tiguous artery  and  vein  have  been  perfomte*J» 
Fio.  238.  adliesion  may  take  plaei^  between  the  tv%'o  ve^ 

^A^  si'ls  at   the  site,  the  eoninninieation   betii^een 

/But'j.i.  ihJ         them    remaining  jn^rvious ;   a   |>ortion   of  the 

arterial  bhNxl  is  thrown  rlireetly  into  the  vein 
at  each  pulsation,  the  vein  l>eing  dilated  into 
a  fusiform  priucti  with  thickened  coats.  (*om- 
mufiicating  veins  may  alni  become  enlargetj, 
uochdated,  tortuous,  and  lhickene<l,  constitut- 
ing (/)  (uirtirtMififtf  rarLt\ 

In  some  instances  tlietipimings  in  the  arter}' 
and  vein  are  not  directly  in  communication,  and 
a  diifused  or  circumscrilved  aneurism,  with  its 
sac  formed  by  plastic  effusion  and  develop)- 
merit  of  tif irons  tissue,  is  fnnne<l  lK'twec*n  the 
two  vessels,  into  winch  the  blcxKl  is  |>ourcd 
before  reaching  the  interior  of  the  vein,  form- 
ing a  t^ancojie  nneurimn^  which  is  a  traumatic 
aneurism  to  which  is  added  the  (nuiditions  of 
anciUMsmal  varix.  In  some  instjinces  the  open- 
ing iutn  the  vein  becomes  chisiMbaud  the  tumor 
is  converted  iut<i  a  circnmscribcfl  tniiunatic 
aneurism, 

(.5)  Arterial  Varix  and  Cirsoid  Aneurism. 
— ^This  is  a  |K^culiar  dilatation  iK'curring  in  the 
scalp,  and  next  in  frt^juency  in  the  hand,  although  tvther  jiarts,  as 
the  tongue,  viH-era,  bones,  etc.,  may  be  involve<L  TIic  artery  is 
dilated,  eliingated,  and  tortuous,  very  much  like  a  varicose  vein. 
True  aneurisinal  pouches  sometimes  form  as  lai'gc^  as  the  end  of 
the  finger  or  thumb.  If  a  single  artery  is  involved,  it  is  known  as 
arterial  varix,  and  if  a  number  of  arteries,  held  together  by  connective 
tissue,  are  so  afiecled,  it  is  termed  cirstnd  nncurism.  The  structure  of 
the  arterisil  walls  in  the  begi ruling  shows  no  change,  although  suhse- 
fjueiitly  they  liecome  thinned  during  the  pnx'ess  of  dilatation  and  elong- 
ation. Home  authors  have  argued  that  this  is  not  projK*rly  an  aneurism, 
but,  having  some  of  the  peculiarities  jjcrtaining  thereto,  it  is  decerned 
best  to  consider  it  in  connccti(m  therewith.  It  is  esi>ecially  the  middlr 
coat  which  is  most  affected,  bccfnniug  ]Xilc,  soft,  and  thin*  the  arterv' 
n*nv  resembling  a  vein  in  structure.  The  dilatation  is  commonly  sym- 
metrical, so  that  the  circumference  of  the  artery  is  uniformly  /lihit(*d ; 
in  other  cases,  however,  this  not  beii>g  tlie  case,  we  have  pouches  and 
unequal  saccular  dilatations.  As  the  artery  elongates  it  bei-onies  tortu- 
ous and  serjK'ntine,  sometimes  even  spinil.  It  is  rsirely  limited  to  a 
single  trunk,  several  trunks  and  their  branches  being  involved.     These 
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irrowths  mrt^ly  occur  in  infancy,  genomlly  making  tlieir  apfR*annice  in 
early  adult  life  as  the  result  of  a  l)ruise  or  injury,  causing,  as  some  ^n\\- 
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Clnsoid  aneurism  (BrunsK 

pn^e,  a  pamlysi:^  of  the  vasr»n!oti>r  nerves.  The  tumor  is  irrepnlar  in 
sha[K^,  eompressihie,  l»liiisli   in  eolnr,  anil   pulsating. 

(6)  Aneurism  by  Anaetomosis,  or  Angioma. — While  not  properly 
a  nrnplasm,  but  mther  a  rn<irhi(l  eliaiige  affbeting  a  vasenlar  art^a  in 
whieh  the  arteries  heemne  dilated  anti  (convoluted  and  the  intorveniiig 
tissnes  siihjeet  U\  atrophy,  its  eon  side  nitiini  here  ts  proper,  althimgh  hy 
S4Mne  it  is  not  consitlererl  as  an  aneurisnu  The  tnninr  piilsiites,  and 
feels  under  the  fingers  likr  a  knot  of  moving  vvonn^.  In  s<>me  instanees 
it  originates  in  eongenital  deibutSj  and  at  times  leads  to  ertKsion  of 
l>nne ;  in  other  eases  it  is  evidently  the  result  of  nieehanieal  injury. 
Tiiu  walls  nf  tire  dilated  arteries  are  thickened.  It  differs  from  eirsoi*l 
aneurism  in  that  the  eapillaries  ijre  dilated  and  the  skin  is  involved.  It 
will  generally  l^e  notieed  that  the  art<Ties  hading  up  to  it,  tlumgh  at  a 
eousidenible  distance,  are  tortnous  and  dilated,  with  tliin  and  ilistended 
etiiits,  pnlsiiting  forcibly,  constituting  the  condition  of  cirsoid  dilatation. 
Tlie  tcnijK'raturc  of  the  |tart  may  be  somewhat  elevated. 

SvMrroM.ATOLOCiY  AND  Dl  AfrXOSis. — The  leading  symptom^ in  exter- 
nal aneurisms  are  usual ly  snHicnent  for  a  ready  diagnosis.  Tin*  devel- 
tipnient  oi'  a  tntnetr  in  the  course  of  an  art*'ry,  ovoid  orgloludar,  txi'cpt 
in  the  east*  of  diil'use<l  or  tuljuhir  aneurisms,  soft  and  ehistie  to  the 
touch,  is  usually  well  dt^lined.  This,  if  taken  in  ronnectii»n  with  pulsa- 
tion and  a  well-marked  limit,  forms  [>athognonionie  phenomena  not 
likely  to  1k^  mistaken  for  anything  else.  However,  if  the  tmnor  is  not 
of  recent  formation,  it  may  he  hrm  ami  resistant  from  accumutalion  of 
more  or  less  fu^gauized  eoagnla  within  and  density  of  the  sac.  The  fluid 
nature  of  the  contents  is  usually  ]iereeptil>le.     A  cystic  or  other  tumor, 
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located  over  the  course  of  an  artery  may  receive  nn  impulse  therefroTn, 
wliicli,  however,  would  he  likely  to  disa])jwar  if  placed  in  u  de|>endent 
positioJi,  or,  if  it  is  lifted  up  fnaii  the  artery,  the  impulse  in  such  mst» 
lieiiig  more  of  a  liftings  lieavin«r  character,  in  a  line  drawn  from  the 
centre  of  the  artery  to  the  centre  of  the  most  salient  j^wjint  of  tbc  tumor; 
while  in  aneurism  it  is  ecTentric,  ex|)ansi\^e,  and  centrifugjil,  Ijcin^  fell 
with  almost  C(|iial  force  over  the  entire  circnmferenee  of  the  tumor.  Iti 
e^ise  f^f  a  tumor  over  a  hirge  artery  the  impulse  usually  incrtnises  with 
the  size  of  tlie  tumor,  and  in  aneurism  it  naturally  deei*eases.  In  ][rt^'^}>' 
ing  tlie  tumor  between  the  eutls  of  the  fingers  applied  to  both  sides  it*? 
expansive  character  in  aneurism  is  quite  apparent.  The  pulsjuiou  is 
more  forcible  in  an  aneurism  in  which  there  is  but  little  laminated 
filirin,  and  as  this  increases  the  pulsiitiiui  loses  its  expansile  character, 
being  Cf inverted  into  a  dull  tfuiff,  and  in  wcune  citses  is  lost  entirelr^H 
Wlieu  pulsiition  is  ill  defined  it  may  be  inereasetl  by  elevating  the  limt^^ 
or  eonii>ressiug  the  artery  below  the  tumor.  Firm  pwssnre  above  the 
tumor  will  cause  the  pulsation  to  cease,  and  the  size  of  the  tumor  may 
be  somewhat  reduced  l>y  ^in^'ssure  at  the  same  time  over  the  tumor. 
Taking  tlie  pressure  frojn  tlie  artery  suihlenly^  the  blomi  wilt  rush  into 
tlie  tumor  and  distend  the  sac  by  a  sudtlcn  stroke  nioi\:*  or  less  exjuaasile 
in  character. 

The  brait  or  mnnnur  aeeonijxinies  the  pulsation,  and  may  var\*  mate* 
rially  in  different  instances,  as  was  first  noticed  l)y  Ambrose  Part%  and 
is  caused  by  friction  and  riccx'hetting  and  tumult  of  tlie  bUxid  passing 
into  and  out  of  the  dilatiition.  It  is  usnidly  loud,  rasping,  and  blowing 
— loudest  and  roughest  in  tubular  aneurisms.  Oeciisifmally  in  sjicculated 
aneurisms  the  bruit  is  double,  and  in  cases  of  aortic  rcgui-gitation  we 
may  liave  a  diastolic  murmur  in  fusifurin  aneurism  from  the  backward 
How  of  bltHxl  in  the  large  vessels*  In  many  cases  the  bruit  is  entirely 
or  occasi(mally  absent,  es]M?cialIy  in  sacculated  aneurisms  with  small 
mouths,  in  thtise  that  are  disteiuled  with  cuaguhi  antl  idocnl,  and  in  more 
{(uicsccut  states  of  the  circulation.  In  the  latter  ca.se  exciting  tlie  cirtMi- 
latir»n  by  muscular  exertion  or  ritlierwise  may  develnp  a  bruit  that  at 
other  tinu?s  may  not  be  detected.  Elevating  tlie  limb  may  slightly 
reduce  the  quantity  of  bloml  in  the  sac,  and  reiuler  [M?rceptible  a  bruit 
too  feeble  to  be  detected  otherwise.  Pressui"^  over  the  artery  leading  to 
the  sac  will  usually  cause  c^essation  of  bruit. 

In  eiicephalfiid  tionor,  !*oft  iiarcoina,  and  growths  of  nsevoid  tisisue  we  may  hare 
reduction  of  volume  bv  pressure,  and  the  distinct  iinjmlse  of  blood  may  be  felt  on 
its  removal,  the  tumor  returninp  to  its  original  ^ize  with  a  soft  swelling  pul-^ation, 
and  there  may  also  lie  a  loud  and  distinct  bruit.  These  tumors  are  not  so  distinctly 
cireuitiiifribed:  they  are  snft,  J<pniigy,  and  ehistie^  not  having  the  sensation  of  fluiS 
met  with  in  some  fornix  of  anenri?<m,  or  of  solid  coagula  as  liiund  in  others;  and 
the  bruit  h  either  r^oft,  blowincTt  and  more  proloti^ed,  or  possibly  sharp  and  siij»er- 
ficial ;  the  pulsation  also  is  not  so  distinct,  and  is  more  of  the  nature  of  a  general 
swelling  or  heaving  of  the  tumor  than  a  distinct  Ihutl  The  location  of  such 
timiors,  if  in  a  situation  not  occ^iipfcd  by  an  artery  of  autficient  sixe,  as  the  bend 
of  the  tibia,  the  side  of  the  pelvis,  etc.,  mav  solve  the  ditTiculty;  but  if  such  a 
tumor  is  located  over  or  under  an  artery  of  large  size  and  in  the  usual  site  of  an 
ftucitristn,  the  diagnosis  maybe  extremely  ditficult.  An  abscess  located  over  an 
artery  and  in  a  favorable  site  for  aiicurisjii  may  present  diagnostic  diffieullie*.  The 
history  of  the  eiuse»  impo'^sibility  of  diminisbing  the  size  of  tbc  tunu^r  by  pressure 
over  it  or  oji  the  artery  mi  tbc  proximal  side,  it^  want  of  circumscription,  its  flue- 
tuatioa^  and  a  distinct  heaving  up  and  dowu^  instead  of  the  eccentric  and  expansUe 
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pulsation  pertaining  to  an  aneurism,  may  serve  to  elucidate.  Glandular  or  thyroid 
swellings  over  the  carotid,  or  similar  conditions  elsewhere  at  the  root  of  the  neck 
or  in  the  eroin  or  popliteal  space,  may  likewise  present  difficulties.  If  solid,  they 
are  usuallv  nodulated  and  irregular  in  outline,  and  can  be  frequently  moved  to 
one  side  of  the  arterial  site  or  lifted  up  from  it  by  passing  the  fingers  beneath ;  yet 
care  must  be  taken  not  to  mistake  them  for  a  consolidated  aneurism  undergoing 
spontaneous  cure.  Difficulty  is  especially  apt  to  occur  in  aneurisms  that  have 
become  diffused,  either  spontaneously  or  as  a  result  of  traumatism,  that  may  not 
pulsate,  have  no  bruit,  are  elastic,  softened,  and  diffluent  to  the  touch,  and' over 
which  the  skin  may  have  become  inflamed  and  reddened.  It  is  only  by  the  most 
careful  attention  to  the  history  of  the  case  and  by  skilful  manipulation  that  a  cor- 
rect diagnosis  can  be  arrived  at.  Withdrawing  a  part  of  the  fluid  contents  by  the 
cautious  use  of  a  small  aspirator  needle  may  fail  to  elucidate  the  case  satisfactorily, 
for  the  aneurism  and  abscess  may  exist  coincidently,  or  the  artery  and  abscess 
may  communicate  as  a  result  of  erosive  action. 

Rheumatism  and  neuralgia  have  been  mistaken  for  aneurism,  and  vice  versdj 
especially  in  internal  aneurisms.  The  pain  in  aneurism  is  not  only  lancinating, 
but  intermittent,  as  well  as  continuous,  aching,  boring,  and  burning.  In  many 
cases  of  popliteal  aneurism  the  patient  first  complains  of  rheumatic  pain  in  the 
knee,  and  it  is  a  good  rule  whenever  complaint  is  made  of  obscure  pain  in  the 
knee-joint,  persistent  in  character,  to  examine  the  popliteal  space,  as  well  as  similar 
pain  in  the  back,  side  of  the  head,  neck,  or  arm  snould  occasion  a  careful  scrutiny 
of  the  neighboring  large  vessels. 

The  skhi  over  an  aneurism  may  be  healthy  or  natural  in  color,  though 
it  IS  stretched :  as  the  aneurism  grows  it  may  become  discolored,  thinned, 
and  even  ulcerated,  and  suppuration  may  occur  in  the  subcutaneous 
areolar  tissue.  Muscular  weakness,  stiffness  of  the  part,  and  a  tired 
feeling  are  accompaniments. 

Venovs  congestion  and  (edema  from  compression  of  the  deep-seated 
veins,  and  in  some  cases  a  varicose  condition  of  the  superficial  veins, 
and  even  gangrene  and  superficial  sloughing  from  obstruction  to  the 
returning  circulation,  are  among  the  effects  sometimes  present,  the  tend- 
ency to  gangrene  being  increased  by  the  pressure  of  the  sac  upon  its  own 
or  neighboring  vessels.  Pressure  upon  nerves  not  only  gives  rise  to 
lancinating  pain,  but  also  to  interference  with  the  functions  of  important 
parts,  as  hoarseness  and  spasmodic  dyspnoea  from  compression  of  the 
recurrent  laryngeal,  dyspnoea  and  uncontrollable  eructation  from  pres- 
sure on  the  pneumogastric,  and  facial  paralysis,  deafness,  ptosis,  strabis- 
mus, and  blindness  in  cases  of  intracranial  aneurism.  Pressure  upon 
secreting  glands  or  their  ducts  may  cause  trouble  from  interference  with 
their  functions,  death  from  asthenia  and  progressive  emaciation  having 
occurred  from  pressure  upon  the  thoracic  duct  prior  to  rupture  of  the 
sac.  Serious  consequences  may  ensue  from  pressure  upon  important 
viscera,  or  dyspnoea  and  cough  from  compression  of  the  trachea,  bronchi, 
or  lungs ;  dysphagia  from  pressure  on  the  oesophagus ;  or  hemiplegia  as 
a  result  of  an  intracranial  aneurism.  Serious  consequences  result  from 
pressure  upon  bones  and  joints;  the  flat  bones, as  the  ribs  and  sternum, 
and  even  the  bodies  of  the  vertebrae,  may  be  eroded,  or  caries  and 
destruction  of  an  articulation  may  ensue.  The  erosion  of  bone  by  an 
aneurism  is  usually  attended  by  a  distressing  sensation  of  boring  or 
burning  pain,  as  in  the  vertebral  column  in  cases  of  aortic  aneurism. 

When  an  aneurism  becomes  diffused  by  rupture  of  its  sac  the  tumor 
loses  its  defined  outline,  rapidly  becomes  much  larger,  and  the  pulsation 
and  bruit  may  become  weak  or  disappear.  The  part  becomes  cedematous, 
cold,  and  livid  from  venous  congestion ;  pain  is  suddenly  increased,  and 
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gynfi'|K'  muy  cmxhit.  Tlie  ssvrliing  iR't-cmios  hanl  fnmi  cfnigulation,  and 
in  >nnie  rare  «ises  omsurMlntic^ii  uf  elot^  r(»iideiisiitioii  of  areohir  tissue, 
and  ])l;istk*  t'fftision  may  limit  its  furtiier  t*xt<Misiuii,aml  .so  gmve  a  result 
lias  I'esiillwl  in  .^jK^iitaruHius  eure.  (ft'iierally,  however,  the  j-welliiig 
inrtvases,  with  ur  witlioiit  piiLsatioii,  aiitl  tlte  ea>se  ends  in  j:^ngrene  or 
external  hemorrhage  from  giving  way  of  the  superjaeent  ti^.-^iiej*.  In 
other  eases  rupture  of  the  siie  leads  to  wide  extravasation  of  f)l(MKl  into 
the  tissues,  with  sluK*k  irud  \Kun,  faiiitiiess  ami  syneope  from  lojss  (%( 
IdcMHl  from  the  trencnd  eireidation,  ;tiKl  deatli  at  no  distant  clav  from 
exhaustion  or  giuigrem'. 

DiHuseJ  truumatie  aneurkm  h^  as  Gross  remttrkn,  a  collection  of  blood  in  the 
tissues  ijf  thr  jjurt,  differing  only  from  a  wntintled  artery  in  tbere  being  no  ejtu?r- 
nal  coiiinmnicatiou*  The  diagaasis  can  usually  be  readily  made  by  reason  of  iht 
oblong.  Hinuewliat  pyriform  swelUjig,  eia^itic  and  tluetuatiiig,  and,  if  the  openin 
into  tiite  artery  is  [urge,  we  may  have  well-markeil  ptiltiation,  tbrilling,  purring 
jarring,  and  bruit,  altbougb  in  mine  rtLses  nne  or  bntb  may  be  wanting;  the  pul« 
sat  inn  nf  tbti  jirtery  beyoml  tbe  wound  ia  eitber  diiuiaiMhetl  or  wanting.  At  fir 
the  nkiu  over  it  is  natural  in  color,  but  gradually  becomes*  bluish,  and  thinned 
pressure*  f 'ircuniscribed  traumatie  flneuriam  in  the  cliDieal  phenomena  presK-ntell 
dilfers  but  little  if  at  all  from  the  forms  already  given.  In  all  case'?  we  rniv .  \i»r  rt 
to  find  the  pulsation  in  the  artery  beyond  the  aneurism  diminished. 

Gexerai.  Treatment. — Measures  to  prevent  further  iu(•rl"a^e  ^a 
the  di lata t inn,  the  fin^mation  of  orgjitiized  eoagiila,  ami  the  i>Id iteration 
of  the  sue  pertain  to  the  domain  of  theni|»eiities  as  well  as  surgery,  and 
surgical  means  may  Ik*  greatly  euhaneed  theivby.  In  some  ioj^tiiuees 
they  constitute  the  sole  relianee»  the  object  beings  first,  to  lessen  the 
force  of  the  eartliac  impulse,  and  so  diminish  the  tH'eentrie  pressure  of 
the  blood  ;  an<l,  second,  ti>  mfKlUy  the  condition  of  tlie  Idotxl  so  iis  to 
dis|>osi'  to  the  de|>osition  nf  fibrin.  Perfect  rejif^  in  bed  if  possible,  an< 
a  limittnl  diet,  avoiding  irritatiou  or  indigestilde  foml  and  stiniulaiit^i 
with  a  restrietcil  ipuintity  of  liquid,  as  well  as  mental  quiet,  are  of  the 
grt^atcst  importance* 

Orneral  vrfiesrrtion,  originally  introduced  by  Valsalva  as  a  means  of  removing 
plethura  and  reflueing  irritability  of  the  heart  and  the  force  of  its  action,  may  b 
advautiigeou.sly  eni[>loyed  iu  suitable  cases.  Valsalva  combined  with  it  a  re^nc 
tion  of  frind  and  drink  just  within  the  starvatifjn  poiuL  The  rrsMrfafment,  or  th^l 
metbod  of  Tutftiel  of  Ireland,  who  tirst  published  his  experience  in  1875,  has  foi 
its  object  the  redaction  of  the  watery  elements  of  the  blood  and  an  increase  in  ifK 
solid  const itaents,  and  combine^i  r^W,  rfffimen,  and  rcstrtdive  did,  with  some  reme^l 
dial  agents.  Hecundiency  is  the  priucipal  element  of  cure,  and  must  be  rigidly 
maintained  for  at  least  three  nxniths.     His  diet  n^iay  be  sumnmnz.ed  as  fol loirs: 

Breakfast, — Two  ounces  of  bread  with  a  little  butter  and  two  ounces  ui  milk. 

Dinmr. — From  two  to  three  ounces  of  uieat  without  salt  and  four  ounces  of 
milk  ;  for  a  portion  of  the  milk  au  ounce  or  two  of  claret  may  be  substituted* 

Slipper ^— The  same  as  the  breakfast. 

With  this  he  gave  lactucarium  to  quiet  the  patient,  resorting  to  opium  if  needed 
to  relieve  pain.     He  claimed  that  no  remedial  agent  xvould  so  lessen  the  h^arfii 
action,  without  injury  or  danger,  as  rest  in  the  recumbent  position,     lie  also  gave  i 
compound  jalap  powder  at  intervals  to  reduce  the  quantity  of  the  blood  by  with- 
drawing the  serum. 

lofftde  of  pofaMium^  fnmi  its  effect  of  inen*ai^ing  the  de{x>sition  of 
fibrin,  has  been  lai^gely  used  by  various  reliable  ol>servers,  and  it  ha? 
evidently  l>een  productive  of  goixl  vvvn  in  ea.^es  not  due  to  syphilitic 
disease  of  the  ai*tery.  Given  in  chases  of  from  5  to  HO  grains  thnr 
times  a  day,  alone  or  i-ondaneil  witli   the  bromiiles,  suffering  has  Isra 
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relieved,  there  has  been  diminution  in  the  size  of  the  sac,  and  in  some 
cases  a  cure  has  been  apparent.  Gallic  acid,  plumbi  acetas,  and  chloride 
of  barium  have  been  recommended.  Veratrum  viride,  aconite,  and 
digitalis  have  also  been  claimed  as  advantageous :  the  two  former,  by 
modifying  the  heart's  action,  will  doubtless  be  beneficial,  although 
danger  will  likely  attend  the  use  of  the  latter  by  its  effect  of  increasing 
ventricular  systole.  Langenbeck  and  Plagge  have  recommended  the 
use  of  ergotine  hypodermically. 

S.  Solis  Cohen  in  two  cases  of  aneurism  at  the  root  of  the  neck,  pre- 
sumably carotid,  used  hydrated  calcium  chloride  in  doses  of  about  a 
drachm  a  day,  in  combination  with  rest.  Marked  improvement  was 
demonstrated  in  one  case,  no  change  in  the  other.  Marked  improve- 
ment was  also  observed  in  a  case  of  innominate  aneurism  under  his  care 
at  the  Philadelphia  Hospital  two  years  ago  by  similar  measures. 

These  remedies,  or  some  of  them,  judiciously  used,  will  in  all  cases 
materially  aid  purely  surgical  procedures,  and  in  cases  when  operative 
interference  is  questionable  or  directly  contraindicated  will  at  least 
prove  beneficial  if  not  curative. 

Operative  Medsures. — First  in  importance  is  ligation,  whether  by  the 
"  old  method  "  of  Antyllus,  extirpation  and  ligation  of  all  vessels  be- 
longing to  the  sac ;  AnePs  operation^  or  proximal  ligation  in  the  imme- 
diate vicinity  of  the  sac ;  Hunter*8  method,  or  proximal  ligation  at  a 
distance  from  the  sac;  Brasdor^s procedure,  of  distal  ligation  below  the 
sac ;  or  Wardrop's  modification  oi  the  same,  by  ligature  of  one  or  more 
of  the  principal  branches  given  off  from  the  artery  below  the  sac.  In 
all  cases  a  proper  preparation  of  the  patient  by  rest,  attention  to  diet 
and  the  emunctories,  snould  not  be  lost  sight  of,  and  an  effort  to  estab- 
lish in  advance  the  collateral  circulation  by  compressing  for  a  few  hours 
daily  the  artery  involved  should  not  be  neglected. 

Dr.  Joseph  Ransohofif  of  Cincinnati,  in  a  short  paper  contributed  to  the  Am. 
Med.  Ass'n.,  June,  1893,  on  "  Extirpation  of  Aneurisms,"  gave  the  following  con- 
clusions : 

"  1.  Extirpation  is  the  ideal  method.  It  should  be  resorted  to  unless  there  are 
weighty  reasons  against  it. 

**  2.  In  aneurisms  of  the  forearm  and  legs  no  other  method  should  be  adopted. 

"3.  Aneurisms  which  have  suddenly  grown  large  from  subcutaneous  rup- 
ture of  the  sac,  and  those  in  which  rupture  is  pending,  should  be  subjected  to 
extirpation. 

"  4.  In  recent  traumatic  aneurisms  the  injured  vessel  should  be  divided  be- 
tween ligatures ;  when  a  sac  has  formed  it  should  be  excised. 

"  5.  When  other  methods  have  failed,  extirpation  should  be  tried  before  resort 
is  taken  to  amputation. 

**  6.  In  arterio- venous  aneurisms  extirpation  should  be  practised  if  any  opera- 
tion is  indicated. 

"  7.  Proximal  ligation  is  to  be  reserved  for  cases  of  idiopathic  or  spontaneous 
aneurisms  in  which  the  age  of  the  patient  or  an  enfeebled  condition  from  other 
causes  would  make  a  prolonged  operation  hazardous,  and  for  cases  in  which  the 
position  of  the  tumor  precludes  the  possibility  of  extirpation." 

Nearly  forty  years  ago  Mr.  Syme  suggested  that  in  aneurism  of  the 
carotid,  axillary,  gluteal,  and  iliac  arteries,  in  which  the  Hunterian 
method  is  not  admissible,  the  sac  should  be  freeli/  opened,  its  contents 
turned  out,  and  the  arter}'  ligated  above  and  below.  In  several  in- 
stances following  the  suggestion  he  was  brilliantly  successful,  the  last 
one  being  an  aneurism  involving  the  external  iliac,  his  incision  into  the 
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sac  extending:  i\*r  six  inches,  and  six  poiimls  of  blcMicJ  and  fibrin  irere 
rinneil  out ;  tlie  coininon,  externa! »  itnd  internal  iliiic^  were  lijjated, 
whU  reeuvery  of  titc  patient.  As  regards  effectiveness,  extirj)atinn  ha^ 
many  advantages,  but  i??,  unfortunately,  not  admissible  in  snnie  cai^es. 

Ilnnkr^s  mvihod^  although  claimed  as  a  modification  of  Anel's,  but 
originated  inde]>endcntly,  is  next  in  value.  One  of  its  advantages  over 
tlie  latter  is  that  we  are  mart*  likely  to  find  sound  arteruil  tisj*ue  at  a 
distance  from  an  anenrism  tliaii  in  its  immcitiate  vicinity;  The^  two 
methods,  as  weU  as  cxtirimtiivn,  are  often  exelndal  by  reai^on  of  the  site 
of  the  aneurism  and  the  vessel  or  purt  cjf  it  involvetL 

In  ligation  in  the  immediate  vicinity  of  the  sac  we  are  less  apt  to 
liaA'c  jnaintenaiu:e  of  the  cii\*ulatiou  in  tlie  timn>r  by  devehjpnient  of  the 
collateral  circidution^  and  as  a  result  rapid  but  im|K*rfeet  coagulation, 
lu  the  Huutenan  iueth<Kl  we  may  have  secomlary  hemi»rrhagc  at  the  site 
of  the  ligation,  return  of  pulsation  from  Um  free  development  of  coHat- 
eral  circulation,  including  the  sac,  sloughing  of  the  sac,  and  gangrene  of 
the  limb. 

Brasdor^s  operation  aims  to  produce  entire  arrest  of  eircnlation  iti  the 
sac,  and  Wardrop'H  moflificafion  a  fiartial  arrest.  In  additi*m  to  the 
same  risks  pertaining  to  Hunter's  methotl,  we  are  liable  to  have  further 
distention  of  the  sac  or  ruptni-c  of  tiie  siic  or  artery.  It  is  limited  to 
particular  cases,  as  aneurism  at  the  root  of  the  carotid  or  of  the  innomi- 
nate. The  conditions  and  relations  of  each  jxirticular  aneurism  and  the 
vessels  involved  are  to  be  thoroughly  and  carefully  considered,  and  the 
most  suitable  methml  resorted  to. 

Ltf/ation  is  indieiite*d  in  crises  iu  which  the  trouble  is  active  and  pro- 
gressive, in  locations  in  which  nressure  and  HexLon  are  not  applicable,  in 
any  cases  in  which  other  less  (langerons  mtxles  have  been  tried  unsuc^ 
cessfully,  in  cases  w4iere  a  sacculated  aneurism  has  suddenly  become 
diffused  or  opened  into  an  artii'nhiti«m,  or  where  it  has  ojx*ned  or  is 
about  to  open  externally,  and  in  traumatic  aneurisms.  It  is  contraindi^^^ 
cated  when  other  metluKls,  as  pressure,  flexion,  etc.,  offer  a  rcasonabl€^H 
ho|>e  of  cure  ;  in  the  presence  of  any  ciunjiliratiou,  as  extensive  ainiiac 
or  arterial  disease ;  the  prtn^alencc  of  erysipehis,  which  would  likely 
affect  the  wound,  or  other  cinnnn stances  incurring  ti>o  great  a  risk  ;  and 
by  the  hx-ality  of  the  aneurism  being  such  that  from  the  proximity  of 
anastomosing  bniuehes  or  i'nun  any  fttlier  cause  the  oiieratiou  would  be 
unsnceessfnb  Multiple  aneurisms,  though  usually;  are  not  ul\>'ays  a 
contniindication  :  two  aneurisms  wcurriug  in  the  same  artery*  mav  i>e 
cured  by  the  single  ojxration,  or  a  double  popliteal  by  o]>eration  on  tx^th 
femoral s.     Their  occur reuee,  however,  suggests  extreme  aiution. 

Recurrent  puli.^tiou  u.-«uully  occurs  afler  liffiitioa  within  tweiity-fuur  houn^i 
though  sometimes  Dot  for  fi>ur  or  five  week.^  and  sitiil  jiiore  rarely  at  an  intc-rine* 
diate  period.  It  usually  tltsappoars  as  consolidation  takes  place,  thoujrh  a  fatjd 
result  may  occur  Kroni  Hlfni^hinif  of  the  sae.  It  i*  generally  satisfactorily  treat^ 
by  elevating  the  liaib,  with  niodcrate  pressure  over  the  Hac,  Enlargement  of  tb« 
sac  without  pulsation  may  result  from  reflux  of  blood  rm  the  dis<tal  side.  If  exee«* 
Bjve,  it  may  lead  to  gangrene*  but  generally  coagulation  occurs,  converting  the 
aneunsni  into  a  solid  tumor.  The  treatment  of  hemorrhage  at  the  point  of  liga- 
tion, sloughing,  or  rujUure  of  the  sac  h  by  elevaliofi  of  th**  limb,  careful  prvssarf, 
mechanical  or  digital ;  this  faiUng.  cutting  down  *ni  the  bleeding  |joint  and  liga- 
tion above  and  below,  or  ligation  of  the  main  iirtery  at  a  higher  point,  or  ampuUs- 
tion,  must  be  resorted  to. 
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Suppuration  of  the  sae  may  occur  in  from  a  few  days  to  several 
months  after  ligation.  We  first  have  heat,  pain,  pulsation,  and  discol- 
oration of  the  skin :  the  latter,  becoming  thinned,  at  length  gives  way, 
and  the  contents  of  the  tumor,  softened,  broken  down,  and  mixed  with 
pus,  are  discharged  through  the  aperture  in  the  form  of  a  dark,  purplish- 
brown  fluid  mixed  with  masses  of  soft  dark  coagula  or  drier  laminated 
fibrin.  The  escape  of  this  matter  may  be  accompanied  by  a  sudden 
gush  of  fluid  arterial  blood,  carrying  off  the  patient  at  once,  or  it  may 
occur  in  small  quantities,  ceasing  ana  recurring  from  time  to  time,  grad- 
ually producing  fatal  exhaustion.  It  is  most  liable  to  take  place  between 
the  third  and  eiehth  weeks,  though  in  one  case  recorded  by  Sir  A.  Cooper 
it  took  place  so  late  as  the  eighth  month.  If  unaccompanied  by  hemor- 
rhage, it  requires  only  the  treatment  of  an  abscess,  proper  precaution 
being  made  to  arrest  hemorrhage  should  it  occur  diiring  evacuation. 
If  accompanied  by  hemorrhage,  the  case  is  quite  serious.  Evacuation 
of  the  sac  by  free  incision,  clearing  out  the  cavity,  and  packing  with  iodo- 
form gauze,  held  in  place  by  graduated  compress  and  roller  bandage,  may 
serve  to  permanently  arrest  Uie  flow  of  blood,  and  will  in  all  events  give 
time  to  resort  to  more  effectual  means  if  needed.  Ligation  of  the  bleed- 
ing vessel  is  of  doubtful  utility ;  the  softened  and  oisintegrated  vessel 
would  be  apt  to  give  way.  A  ligature  applied  nearer  the  centre  of  cir- 
culation also  is  doubtful  in  its  results :  tne  circulation  below,  already 
embarrassed  by  the  previous  ligature  and  by  suppuration  and  distention 
of  the  sac,  may  be  so  interfered  with  as  to  result  in  gangrene,  or  else  the 
collateral  circulation,  if  of  sufficient  activity  to  maintain  vitality  in  the 
parts  beyond  the  sac,  will  also  keep  up  the  hemorrhage  from  the  artery 
or  the  sac.  More  certain  results  are  offered  by  amputation  of  the  limb 
if  the  aneurism  is  so  situated  that  it  can  be  done,  or  control  of  the 
hemorrhage  by  means  of  the  actual  cautery  in  other  cases. 

Acupressure  and  temporary  ligature  have  been  successfully  used  in  a 
few  cases,  not  sufficiently  numerous  to  demonstrate  any  superiority  over 
the  ligature,  and  resulted  in  cure  by  temporarily  arresting  the  flow  of 
blood  through  the  sac  and  consolidation  of  its  contents. 

Compresmon  as  a  means  of  cure  may  be  instrumental  or  digital — 
directly  over  the  tumor  or  indirectly  over  the  artery  above  or  below 
(proximal  or  distal),  or  by  means  of  the  elastic  bandage.  In  either 
event  proper  and  careful  precautions  to  favor  occlusion  should  precede 
and  accompany  the  effort.  The  irritability  of  the  heart  and  general 
system  should  be  controlled  by  anodynes  and  sedatives,  and  the  patient 
placed  in  a  comfortable  bed  and  his  position  secured  by  well-adjusted 
pillows  and  mattresses.  In  irritable  and  uncontrollable  patients  it  is 
not  advisable. 

Various  instruments  for  this  purpose  have  been  devised,  or  the  sur- 
geon may  improvise  one  to  suit  the  special  indications  of  the  case. 

Tuffnel  has  devised  a  very  ingenious  compressor,  composed  simply 
of  a  truss-spring  and  pad,  with  straps  to  keep  it  in  place  and  to  increase 
the  force  of  pressure  by  being  tightened. 

Signoroni  s  tourniquet  and  Lister's  aorta-compressor  are  applicable 
in  certain  situations. 

A  conical  weight,  held  in  position  bv  means  of  a  leather  socket,  a  bag  of  shot 
suspended  over  the  artery,  as  successfully  used  in  Bellevue  Hospital,  New  York, 
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may  be  used.  It  ia  not  necessary,  as  weis  formerly  auppoaed,  to  maJce  sacli  oom- 
prt'Wion  m  to  entirt?ly  uet-lude  tho  artery,  bnt  just  sufficient  to  simply  arrest  pulaii- 
lion  In  the  j^jic,  without  completely  arre^^tin^  the  flow  of  hlorid  through  it,  and 
tliUB  induce  the  »lepOi*ition  of  luniinated  eoiigula.  After  recovery  the  sac  is  gen- 
erally  entirely  tilled  up^  but  in  s^oiue  eaj^es  the  ehtinnel  remaiot*,  through  which  the 
normai  circufatlon  h  carriwl  on.  Instrumental  pre^ure  has  ^iveii  better  result*  in 
aneuri-^in  below  the  middle  of  the  thigh  than  eUewhere,  and  is  not  ho  applicable 
in  the  carotid,  iliac,  subclavian,  and  axilhiry  arterie.%  although  aneurii^ms  in  the 
eroia  have  been  ,succesrifu  I  ly  treated  by  com  precision  of  the  externa!  iliac  ornbdom- 
inal  ai^rta. 

The  riipid-pressnre  treatment,  by  completely  arrestinpr  the  Howof  blfXMl  through 
the  *iac  by  iiiMtruniental  presi^ure  both  above  and  below  the  sac,  and  kept  up  ior 
several  h^mr^i,  the  [mtient  being  partly  or  wholly  under  the  influence  of  a«  au/c*- 
tbetic,  while  a  valuable  addition  to  the  means  of  treatinji;  abdominal  aneurism,  id 
not  »o  satisfactory  in  other  situations. 

DlnTi  pret^Hun%  for  olivirjim  causes  so  dangerous  and  mieertain,  and 
distal  pit^ri8iire,  are  now  rartdy  rt^sorted  to,  but  Iwth  may  prove  valo- 
aide  adjunets  to  pnixiiual  eomi>re!^sion.  Before  Mpplyin^  the  ^ns^t^u- 
ment  tl»t*  part  should  be  well  shaved  and  dusted  witli  taletirn  Mr  utlier 
j>uwder,  aud  if  an  extremity  is  invohnl  a  soft  roller  should  l>e  eiin*fally 
a[>plied*  lu  order  tt>  keep  up  continuous  presstire,  at  the  siinie  time 
prevent  the  skiu  from  btnn^  ehafed  or  the  soft  parts  beneath  the  jxid 
fn>nt  sloughing,  it  is  best,  if  iipplieable,  to  adjust  two  instrumenti^,  the 
one  above  the  <»ther,  a  little  distauee  apart,  so  that  one  can  be  tightened 
and  the  other  temporarily  IrMisened.  The  more  eontinuously  the  pressure 
is  kept  up  the  greater  eertairity  of  et!*eetive  results.  It  must  be  main- 
taiui"*!  (*arefully  for  a  variable  [leriod,  lu  some  instauet*s  tlie  tumor  has 
snlidilie*!  in  a  few  hours,  in  others  in  two  or  three  days,  and  it  has  been 
protracted  from  time  to  time  for  two  or  three  months  Ik- fore  cure  has 
resulted,  Barwel!  gives  the  longest  j>erif)d  at  seven  weeks,  aud  the 
shortest  twenty-iour  hours- 

Digikd  eompremoti  may  be  employed  as  an  exclusive  method  of  treatment  or 
a3  an  adjuvant  to  instrumental.  If  used  exclusively,  it  requires  several  relays  of 
corn[>etent  iisi^istanfe,  relievin>?  each  other  at  period.^  of  from  ten  to  thirty  minutei 
or  longer  in  proportion  to  their  powers  of  endurance,  and  it  may  he  by  the  fin^ra 
or  thnuib.s  alone,  or  aider!  by  a  weight  added  to  the  hand  or  finger,  or  bv  means 
of  a  Mui table  comprcBii,  It  is  motit  applicable  to  arteries  at  the  root  of  the  neck, 
in  the  orbit,  or  elsewhere  in  cases  in  which  an  instrumeut  eaunot  be  adjusted. 

In  all  eases  of  instnnnental  eompressiou  it  is  well  to  seenre  complete 
distention  of  the  sue  In'  a  few  minutes'  distal  compressi(m,  Carefid 
ehistic  [tressm-e  over  the  sac  during  the  whole  counve  of  treatment  by 
ct>nipressirni  is  advis^nl. 

Compression  has  itj?  disadvantages.  It  is  sometimes  unbeanible  by 
reason  of  pain,  tedious  in  jirtjtraeteil  castas,  and  oceasionally  fails.  If 
venous  congest  ion,  great  ctHh-ma,  anil  pnin  are  marketlly  inereased,  it 
should  be  abandoned  if  sattsfaetory  results  art^  nt)t  obtained  in  thit^e  or 
four  days,  aiul  iti  exc*ejjtional  eases  in  even  a  shorter  time,  and  the 
Hunterian  or  other  methLHl  resorted  to.  In  the  event  of  it8  failure  the 
ehanees  of  enrt^  by  ligation  may  have  l)eeu  enbaneed  by  the  jmrtial  or 
eomjdete  deveh>pment  of  die  eolIaCemt  eireidation  wliile  being  trie<.K 

The  rhiJitir  httmhigv  ami  tQurn'tqui'f  bavi'  Ihhmi  suecM:^HsfuMy  use<l  in  sonie 
causes  of  aneurism  of  tlie  extremities.  The  bandage  is  tightly  applie*! 
from  the  fingers  luMix's  up  the  aneurism  Jigbtly  over  the  stu',  and  tightly 
again  ab<ive  it  ;  then  the  elastic  tourniquet  is  secured,  whiel*  sljmdd  hr 
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removed  before  the  bandage,  and  instrumental  or  digital  compression 
kept  up  for  three,  six,  or  twenty-four  hours  afterward,  even  if  all  pulsa- 
tion in  the  tumor  has  ceased.  The  elastic  bandage  should  be  kept  on 
for  about  an  average  of  one  and  a  half  hours :  it  has  been  kept  on  for 
three  to  five  hours  without  serious  results.  The  limb  must  be  kept  warm 
by  enveloping  it  in  wool  and  the  application  of  external  heat  to  about 
100°  F.  If  the  bandage  be  kept  on  longer  than  an  hour,  an  anaesthetic 
or  a  full  morphia  hypodermic  may  have  to  be  used.  It  effects  a  cure  by 
causing  stasis  of  blood  in  the  sac  and  adjoining  portions  of  the  artery. 
It  may  fail  from  want  of  coagulability  of  the  blood,  and  may  result  in 
gangrene  from  blood-stasis  in  the  limb,  venous  thrombosis,  or  embol- 
ism from  subsequent  washing  away  of  the  clot  or  a  part  of  it.  It  is  not 
applicable  to  aneurisms  that  are  large,  have  thin  walls,  containing  fluid 
blood  with  no  laminated  clot,  or  are  rapidly  increasing  in  size. 

Flexion^  by  bending  the  limb  on  itself,  is  limited  to  arteries  low  in 
the  popliteal  space  or  below  in  the  leg,  or  in  the  arm  below  or  at  the 
bend  of  the  elbow,  and  is  further  limit^  by  pain  and  the  insupportable 
annoyance  due  to  confinement  of  the  limb  in  one  position.  Although 
occasional  temporary  relaxation  has  been  permitted,  it  has  sometimes 
even  then  effected  a  cure.  The  limb  is  carefully  bandaged  as  high  as 
the  knee  or  elbow,  and  then  the  extremity  forcibly  flexed  upon  the 
joint  and  maintained  in  position  by  a  few  secure  turns  above  tne  joint 
or  secured  by  a  strap.  It  should  be  kept  up  for  several  days  or  a  week 
or  longer,  and  may  precede  or  alternate  with  digital  or  instrumental 
compression  in  suitable  cases. 

Galva^io-puncture,  first  employed  by  Phillips  some  sixty  years  ago, 
was  but  little  resorted  to  until  recently,  when  it  has  been  warmly  advo- 
cated by  French  and  Italian  surgeons,  the  object  being  to  decompose 
the  blood  in  the  sac  by  means  of  galvanism,  and  thus  secure  its  coagu- 
lation. 

Erichsen  advises  ten  or  twenty  Leclanch6  cells,  with  needles,  both  insulated  to 
near  their  points  with  vulcanite  or  gum  elastic,  introduced  into  the  sac  on  opposite 
sides,  a  current  of  high  tension  and  somewhat  low  intensity  being  maintained  for 
twenty  or  thirty  minutes.  Tillmanns  uses  a  Stohrer*s  zinc-carbon  battery,  a  fine 
sterilized  needle  ten  centimetres  in  length  being  introduced  into  the  sac  connected 
with  the  positive  pole,  while  the  cathode  or  negative  pole  is  connected  to  a  metal 
plate  on  the  opposite  side  of  the  tumor.  The  length  of  the  sitting  is  only  from 
five  to  ten  minutes,  and  the  current  is  gradually  increased  by  rheostat  and  dyna- 
mometer from  twenty  to  thirty  milliamp^res.  Bastian  and  others  advocate  the 
introduction  into  the  sac  of  the  positive  pole  only :  the  clot  forming  about  the 
negative  is  soft  and  frothy,  and  but  little  good  can  result  from  it.  A  single  appli- 
cation rarely  suffices,  and  several  are  needed  on  different  days  to  secure  satisfactory 
results.  It  possesses  no  advantages  over  ligation  or  compression,  and  may  result 
in  sloughing,  hemorrhage,  or  embolism.  Its  use  is  restricted  to  those  cases,  such 
as  internal  aneurism  and  others,  not  amenable  to  other  methods,  being  positively 
contraindicated  in  diffused  aneurisms. 

Injections  into  the  sac  of  perchloride  of  iron,  ergot,  and  other  reme- 
dies have  been  used  in  some  cases  with  success,  but  the  dangers  from 
inflammation,  gangrene,  rupture,  and  embolism  are  far  too  great. 

J/cr?npw/a</o«,  by  kneading  and  squeezing  the  tumor  in  order  to  break 
up  coagula  that  may  have  forme<l  with  the  hope  that  a  fragment  may 
effectually  plug  the  distal  side  of  the  artery,  is  both  dangerous  and 
uncertain  :  the  embolus  is  not  under  control,  and  may  lodge  where  it 
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will  do  seriniLs  injiirv.     Esmapch,  Teale,  and  Tillaiix  have  mentioned 

riHL*h   results  from  the  nefessurv  manipulations  during  the  exaininatiQ 
of  an  aneiiristM* 

Ac  upu  net  are  and  the  intrfMluction  of  forek/n  boffir.s  inyn\  withotit,  e<ii] 
of  horsehair,  «it^iit,  and  iron  wire,  tt>  gecnin:^  the  forniiition  of  ecuigulaP 
an^  also  of  (|riestionalik'  propriety,  and  t^hould  ne%'er  be  resortetJ  to  if 
more  certain  methoil^  are  available.  MaeewenV  methcKl  of  irritating; 
the  interior  of  the  sar^  by  means  tA*  a  sharp  needle,  and  tliereby  inducing 
the  formation  of  wliite  thriiml)i,  has  sonn^times  ]>rovetl  successful,  the 
etfort  l)eing  to  induce  intilt ration  of  the  sae-wall  with  leucm*ytcs  fi\m\ 
the  bhMxl'Stwum,  and  their  segre|rtition  at  the  point  of  irritation* 
The  irritation  should  be  evenly  apjilied  over  its  niueli  of  the  interii>r  of 
the  sac  its  p<»ssible,  and  at  times,  the  needle  beini£  belt!  lightly  with  itj5 
point  impinging  i>n  tin*  oppo.sile  snrfiice  so  as  to  allow  the  current  of 
bhiml  to  ]ilay  on  it,  shifting  to  other  jMjsitions  at  inter%'als  of  a  few 
minutes.  The  time  reipiired  to  irritate  the  entire  8iic  varies  from  a  few 
lionrs  to  forty-i'ight  hours.  It  may  be  necessiirv  to  repeat  the  opcmtioit| 
at  intervals  ftjr  weeks  or  even  scveml  montlis.  | 

Special  AneuriBms. —  Thorarie  uneurivn  presents  syniotoms  that 
are  far  from  unif<irni,  being  due  to  pressnre  npon  snrmnnoing  struc- 
tures, and  intlueueed  by  h>eation,  form,  size,  rapidity  of  formation,  and 
direction  of  growth  ;  being  lialile  also  to  materially  change  during  iti^ 
|>rogress.  The  symptoms  are  not  in  proportion  to  external  niani folia- 
tions ;  the  more  an  aneurism  tends  in  an  inward  dircirtievn,  the  givater 
the  degive  of  sntiering  and  distiu'hanee,  which  may  be  intensely  aggra- 
vated prior  to  any  external  manifestations.  In  some  eases  these  may 
be  very  indefinite,  with  no  physical  signs  whatever*  Erosion  of  the 
sternum  or  ribs  cKM-nrring,  it  may  be  readily  apjmrent.  Abnormal  local 
sensations  are  usual !y  present,  such  as  piin  varying  in  character  and 
intensity;  heat,  weight,  and  fulness  with  throbbing;  cntaneous  tendei 
ness  and  hypenesthcsia  being  common.  When  pressing  backwanl  th€ 
|)ain  may  be  gnawing  or  gri ruling,  owing  to  destrnetion  of  the  vcrtebr 
Prcssure-sympt(jms,  (X^easioning  intcrierence  witli  nervous  and  otherl 
fimi*tious,  are  to  he  closi'ly  studieth  Aphonia,  dyspna^a,  or  dysphagia] 
mny  be  manifested  early  or  late.  The  general  system  may  suffer  mark-* 
edly,  and  we  may  sometimes  have  a  striking  ai>|w^arance  of  illness*  c<:»m- 
bined  with  aniemia  or  a  sallow,  caehectie  look,  distresse<l  anrl  wan 
expression,  without  [jositive  diagnostic;  phenomena,  Clastric  distort)- 
anee  from  pressure  upon  the  ]>neu mogastric  or  sympathetic  nerves,  and 
dysphagia,  if  (esophageal  stricture  and  organic  disease  can  be  eliniinated|{ 
are  impc»rtant  symptoms,  Head-symptotns  with  distnrlx'd  sleep  inay 
also  occur. 

Local  bulging  is  ilependent  niwrn  the  site  involvciK     If  in  the  aj^-j 
cending  or  tnnisverse   [lortion   oi  the  an-li,  the  prominent^e  will  be  in] 
front   and   to   the  right  or  left  of  the  manid>rium»  m^cupying  the  re*] 
mainder  of  the  aiTh  and   the  descending  portion  ;  the  bulging  will  be 
posteriorly,  generally  to  the   left  of  the  spine  and  ot*casionally  to  the 
right,    ami    may    become    (piite   extensive.     In    shajK*   it  tends   to   be 
roundeil  and  ctmical,  and  involves  the  ribs  and  siiaces  equally.     Pul- 
sation, if  cxpjmsih^  heaving,  and  throbljing,  with  nr  without  enlarge- 
ment, and  synchrouons  witli  the  cardiac  i*ystole,  is  an  imjM octant  sigi 
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may  be  markedly  undiilator}',  and  sometimes  a  thrill  is  felt ;  it  is  some- 
times double,  and  occasionally  is  mainly  diastolic.  If  the  patient  is 
made  to  sit  up  with  the  head  inclined  forward,  and  the  cricoid  cartilage 
is  grasped  firmly  between  the  index  finger  and  thumb  and  drawn  forci- 
bly upward,  putting  the  trachea  on  the  stretch,  a  distinct  and  well- 
marked  tugging  sensation  is  felt,  originally  described  by  Surgeon-major 
Porter  as  fraehexil  tugging,  Dulness  upon  jKjrcussion  of  a  dead,  putty- 
like character,  extending  beyond  the  cardiac  areas,  may  be  elicited  over  an 
iineurism,  which  is  also  to  be  discriminated  from  other  mediastinal  growths 
by  exclusion  or  other  characteristic  phenomena.  This  is  but  one  link  in 
the  chain  formed  by  other  symptoms.  Auscultation  may  reveal  nothing 
or  only  indefinite  sounds.  The  most  important  is  a  rough  murmur, 
usually  systolic,  sometimes  double,  and  in  rare  instances  only  diastolic. 
Gross  says  that  "  it  is  more  like  the  purring  of  a  cat  than  the  clear 
murmur  of  the  first  sound  of  the  heart,  and  it  is  still  further  defined 
by  the  presence  of  a  peculiar  tremor  or  vibratory  movement.*' 

Occasionally  a  systolic  murmur  is  heard  over  the  trachea,  or  even  at  the  pa- 
tient's mouth  when  open.  The  heart  may  be  pushed  downward  to  the  left :  if  the 
aneurism  is  behind,  tnis  organ  may  be  so  pushed  forward  that  the  chief  impulse  is 
observed  at  the  base.  The  left  ventricle  may  be  enlarged,  and  aortic  valvular  dis- 
ease is  often  present.  Examination  of  the  respiratory  organs  may  reveal  func- 
tional or  organic  disease  of  the  larynx ;  displacement,  compression,  or  interference 
with  the  entrance  of  air  into  one  or  both  lungs;  consolidation  or  destructive 
c'hanges  in  them ;  bronchial  catarrh  on  one  or  both  sides,  or  bronchiectasis  from 
pressure  by  the  tumor.  Dr.  W.  C.  Glasgow  of  St.  Louis,  Mo.,  claims  to  have  no- 
ticed a  systolic  thud  in  the  brachial  artery  synchronous  with  the  cardiac  systole. 
The  radial  pulse  may  be  delayed  or  absent  on  one  side,  or  it  differs  in  force  on  the 
two  sides,  and  its  dicrotism  may  be  materially  influenced.  An  aortic  aneurism  is 
not  only  capable  of  influencing  the  pulse  by  its  direct  eflfects  upon  the  circulation, 
but  by  obstructing  the  main  arteries  by  pressure  and  by  closure  of  their  orifices 
by  torsion  or  clot.  Osier  says  that  a  large  aneurism  of  the  descending  aorta  may 
cause  complete  cessation  of  pulsation  in  the  abdominal  aorta,  femoral  and  periph- 
eral arteries  of  the  lower  extremities. 

As  regards  the  form  of  aneurism,  there  is  more  diffused  pulsation  in 
fusiform  aneurism,  above  as  well  as  below  the  clavicle,  well-marked 
thrill,  rough,  prolonged,  rasping,  whizzing  or  whirring  murmur,  sys- 
tolic, louder  along  the  arch  than  over  the  aortic  orifice,  and  less  i)romi- 
nenco  of  pressure-signs. 

The  duration  of  thoracic  aneurimn  may  be  only  two  or  three  months, 
or  it  may  exist  for  as  many  years. 

In  the  TREATMENT  little  is  to  be  hoped  from  surgical  interference, 
and  our  main  reliance  is  upon  therapeutic  measures.  Ligation  on  the 
eardiac  side  of  the  tumor  is  out  of  the  question  :  an  operation  on  one  or 
more  of  the  branches  after  Wardrop's  modification  of  Brasdor's  ojiera- 
tion  has  not  been  as  yet  att^^nded  with  results  sufficiently  satisfactory  to 
justify  very  urgent  recommendation,  nor  does  acupuncture  or  galvanism 
offer  encouragement.  Should  spasmixlic  closure  of  the  glottis  threaten 
to  suddenly  cut  short  the  patient's  life,  ojx'uing  the  laryux  or  trachea  is 
justifiable,  as  would  be  an  opening  into  the  stomach  for  the  introduc- 
tion of  food  in  the  event  of  distressing  dysphagia. 

The  Innominate  Artery. — Aneurism  of  this  artery  usually  pre- 
sents a  pulsating,  globular  tumor  behind  the  right  sterno-clavicular 
junction :  in  addition  to  pain,  we  may  have  (edema  of  the  right  side  of 
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tlie  Ikce  ami  arm,  krvnjnrpal  coii^h^  clyspnopa,  and  dysphagia*  Tlw 
tuiiiur  will  til!  mow  or  loss  tiie  liullnw  alinve  tin-  strriium,  rising  as  hig 
as  the  lower  margin  of  tlie  crieotd  eartilii^a' ;  the  sternal  end  of  ll 
sterno-mastoid  h  iir^t  pushes!  forward  ami  siil>sequeiitly  the  elavicul 
portion.  The  upper  jntrt  of  the  sternum,  the  clavicle,  and  eostal  carti- 
lage of  the  first  rih  may  he  jnished  forward  witliout  tlie  develMpment  r»f 
a  tuuittr  in  tlie  uerk.  Dulness  on  pereussiim  around  the  stemixdavieula 
articulation  ami  puLsittinn  of  the  first  intercostal  ^|mee  are  apixirenl 
Bruit  may  he  alvsent  or  very  varialile  in  elianieter ;  the  eardiae  scjub 
may  he  projected  well  up  into  tlie  anteroinferior  triangk*  cif  the  nei*l 
Tlie  pulsjition  in  tlie  carotid  an<l  radial  on  the  ri^ht  s^ide  is*  les8  than  tn 
tiie  left,  in  many  rn^^vs  hefore  the  ap|M'aratiee  of  tumor.  Eidarj^nient 
r»f  the  sujM'rIicial  veins  of  the  neck  luid  upper  oxtremities  i>  a  frtMjuent 
aecompaniment.  Fain  is  not  limited  to  tfie  tnmur,  iuit  may  radiate  intu 
the  neck  or  arm>  over  the  shoulder  and  upper  |Kirt  of  tlie  chest.  Eut_ 
trance  of  air  into  the  right  bronchus  may  l)e  interfered  with.  Tfc 
Tuusenlar  power  of  the  riglit  arm  may  he  iin|jaireil.  Pi\\ssure  upon  tfc 
symjiatlietic  may  oi-easuui  tiu*gcscetice  from  dilatation  of  the  vei^^l 
and  sweating  on  one  side  i»f  the  face. 

Treatment*^!]!  atldition  to  a  thorough  attention  to  therapeutic 
measures,  distal  ligation  only  is  admissilde,  lijnited  to  ligatir)a  of  the 
sul>elaviau  alone,  tiie  car<*tid  alime,  or  cous-eeutive  ligsition  of  lK>th ; 
galvano-puncture  or  acu]>uneture  may  be  trieiL 

In  siibclavian  aneurism  the  turn  or  extends  externally  to  the  elavio 
ular  origin  of  the  sterno-ruastoid  nuiscle,  reaching  the  i>i»sterior  triaugll 
of  the  ne(*k  :  it  f)eeomes  more  eloug^Ued  tniusversely  than  verticrally 
tfie  hrnit  is  projuigated  more  towanl  the  axilla  tlian  tlie  neck,  and  re^ 
mains  the  j^iame  on  compressing  the  carotid  ;  the  mdial  [julse  is  enfeeble 
and  the  limb  piinful,  redematoiis,  and  incumunKled  in  its  niovementfs, 

Jtediad  and  hygienic  measures  of  treatment,  witfi  compresisio 
judiciously  applied,  are  the  most  prcimising.  The  distal  <»i>enitio 
alone  is  applicable  to  aneurisu)  existing  in  the  first  or  second  ix>rtioiil 
of  the  vessel,  tlie  Hunterian  bcn'ng  limited  to  aneurism  occupying  the 
outer  third,  when  the  artery  i'lin  be  seeuretl  outside  or  Ix^tweeu  th 
seal  en  i  muscles, 

Ligatiea  o{  the  iionjminate,  firr^t  practised  by  Mott,  waj*  *»iicce«*'ifiillv  done 
Soiyth  of  New  Orlwins,  who  also  tied  the  Oiirtitifl  mui  vertebml.  Ligr»tion  on  i 
proximal  side  aad  immediate  aiiiptitjitioa  of  the  arm  h.ive  been  advised,  and  an 
[perhaps  justidable  in  ho  grave  a  condition.  The  N.  }\  MetL  Rtenrd  of  \\\^,  17,  W^ 
lia«  the  following:  **A  man  w sis  recvntly  on  exhibition  in  London  wlio><e  Innominiitl 
artery  was  tied  by  Mr.  (Vjjjpirigfr,  at  the  Mater  Mijierit  ordiie  llospirul  in  Dnhlia 
m  Junuiiry,  l.S9;^.  The  operation  was  for  the  relief  of  anenri.sm  of  the  HidkeUviti 
artery.  He  wa.s  exliibited  shortly  atler  the  operation  in  Dtdditi,  and  later  at  Ncn 
eai*tle-on-Tyne.  The  man  i»  now  tifty-nine  years  rd'age^and  is  in  excellent  health 
It  is  claimed  for  him  that  he  is  the  only  living  example  as  yet  exhibileil  in  Eurnp 
of  cnre  of  suhelavian  aneurism  hv  innominate  ligature.'^  Ligation  of  the  innoniy 
nate  has  also  heen  retx'iitly  done  by  Burrell  *>f  Boston,  witlj  teinfiorary  sncces** 

Axillary  aneuriera,  either  itlioiKitbie  or  tmnnuitie,  frcmi  the  laxit^ 
of  tlie  surrtiundiujur  tissues  ik  pnuie  to  development  and  liable  to  bec<»md 
infliirned*  Venons  iM>u^rstii»u  :ind  aMleuni  of  the  forearm  nn*  likelv  id 
ensue.  D^diiyed  radial  pulse  on  tlie  side  invohed  and  seveix*  jHun  fnu 
pivssure  iiti  tbc  bracbi:d  plcxiLs  art*  featni^'s. 

Ligatiou  of  the  axillary  luis  hww  done,  yet  the  statistics  nf  lie?it!on 
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of  the  third  part  of  the  subclavian  have  been  more  favorable,  the  first 
method  l)eing  more  after  Anel's,  the  latter  the  Himterian,  method.  Syme 
and  Morton  removed  the  arm  at  the  shoulder-joint  for  hemorrhage  and 
gangrene  of  the  subclavian  at  the  second  part.  Proximal  pressure 
before  resorting  to  ligation  should  be  faithfully  and  carefully  tried. 

Aneurisms  of  the  axm,  forearm,  and  hand  offer  nothing  peculiar 
in  their  clinical  features. 

When  the  upper  part  of  the  brachial  just  below  the  axilla  is  involved, 
digital  compression  or  flexion  may  be  tried.  Instrumental  pressure  is 
apt  to  be  very  painful,  and  the  smallness  and  cylindrical  form  of  the 
humerus  make  it  difficult  of  satisfactory  application.  If  these  fail,  the 
operation  of  Antyllus  is  likely  to  be  preferable  to  the  Hunterian.  For 
aneurism  lower  down  or  for  either  of  the  branches,  if  compression  fail, 
the  Hunterian  operation  can  be  tried.  For  traumatic  or  arterio-venous 
aneurism  at  the  bend  of  the  elbow  extirpation  is  preferable.  Aneurism 
of  the  hand  if  not  relieved  by  pressure  should  be  extirpated. 

Aneurism  of  the  common  carotid  presents  a  considerable  degree 
of  difficulty  in  its  diagnosis,  having  in  more  than  one  instance  been  mis- 
taken for  aneurism  of  other  vessels,  solid  cysts,  abscesses,  or  other  tumors 
by  careful  and  experienced  surgeons.  Dilatation  of  the  internal  jugular 
vein,  which  may  receive  a  pulsatory  movement  from  the  heart  or  the 
vessel,  is  distinguished  by  its  softness  and  compressibility,  the  lack  of 
expansile  impulse,  its  situation,  rather  behind  than  in  front  of  the  mas- 
toid muscle,  and  pressure  upon  its  distal  portion  effacing  it.  In  aneur- 
ism of  the  aortic  arch,  innominate,  and  subclavian  the  delayed  impulse 
at  the  radial  should  aid  in  the  diagnosis. 

Ligation  of  tlie  common  carotid  has  been  attended  with  a  considerable 
degree  of  mortality,  in  many  cases  death  resulting  from  cerebral  or  pul- 
monary sequelae.  If  the  aneurism  is  kx^ted  low  down,  the  proximal 
operation  may  be  impossible,  and  ligation  of  the  innominate  for  cases 
occurring  on  the  right  side  is  far  too  serious.  Digital  compression  may 
be  unavailable,  and  the  only  resort  is  to  the  old  operation,  the  distal  ope- 
ration by  Brasdor's  method,  or  Wardrop's  modification,  one  of  the  latter 
methods  being  preferable  from  the  possibility  of  mistaking  aneurism  of 
the  arch  or  the  innominate  for  one  of  the  common  carotid.  Galvanism 
and  acupuncture  are  worthy  of  consideration. 

Aneurism  of  the  external  carotid,  from  the  shortness  of  this  vessel, 
rarely  occurs  without  involving  as  well  the  upj^er  portion  of  the  common 
artery  at  its  division.  The  tumor  will  be  found  under  the  angle  of  the 
jaw  about  level  with  the  cricoid  cartilage.  Paralysis  of  the  tongue  on 
that  side  and  aphonia  and  dysphagia  have  been  met  with. 

Jjigation  of  the  common  carotid,  or  the  external  on  its  proximal  side, 
is  likely  to  be  followed  with  failure  on  account  of  the  extent  of  anasto- 
mosing vessels.  Morris  advised  as  well  ligjition  of  the  principal  branches 
of  the  external  on  the  distal  side  of  the  tumor — an  exceedingly  diffi- 
cult measure.  Digital  compression,  galvanism,  or  acupuncture  may  be 
successful. 

Aneurism  of  the  internal  carotid  external  to  the  skull  presents  but 
little  difference  from  it  at  the  point  of  bifurcation  or  the  upper  part  of 
the  external,  the  tendency  being  to  extend  inwanl  toward  the  pharynx 
rather  than  outwardly. 
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If  digital  compression,  medical  treatment,  and  other  milder  means 
fail  in  giving  relief,  ligation  of  the  common  carotid,  although  extremely 
unfavorable,  may  be  resorted  to. 

Intracranial  aneurisms  are  usually  formed  by  dilatation  of  the 
whole  calibre  of  the  artery  rather  than  a  saccular  development.  Pres- 
sure-effects upon  the  soft  and  yielding  brain-tissue  show  themselves 
prior  to  giving  way  of  the  bimy  encasement.  The  symptoms  are  quite 
equivocal :  an  aneurism  of  large  size  may  exist  at  the  base  of  the  brain 
without   any  symptoms  wliatever.     "The  most    reliable"  symptom^. 

Fig.  235. 


Aneurism  of  riprht  internal  carotid  (Peneoek). 

according  to  Gross,  "  are  apoj)lexy  and  hemiplegia,  buzzing  noises  in 
tlu*  ears,  deafness,  dizziness,  vertigo,  and  [xiin  in  the  head,  circumscrilM'<l 
or  diffused,  intermittent  or  continued,  incre^ised  by  motion,  and  aci'oni- 
jKinied  by  peculiar  morbid  sensations,"  coming  on  suddenly  without  pn- 
nionition  or  arising  gradually  and  imj)erceptibly.  A  lou<l  rough  nr 
whizzing  noise,  hoanl  by  the  jmtient  on  one  side  of  the  head  and  by 
auscultation,  has  in  a  few  instances  served  for  diagnosis. 

OjK'nitive  measurers  are  limited  to  ligjition  of  the  Ciirotid  when  diajr- 
nosis  is  sjitisfactory. 

Intraorbital  aneurism  fn^quently  first  manifests  itst»lf  by  a  loud  snap 
or  crack  felt  in  tlie  orbit  or  head  as  if  something  had  given  way.  Con- 
gestion of  the  conjunctiva,  difficulty  in  o|)ening  the  eyelids,  a  feeling  of 
t(Mision  or  pain  in  tlie  orl)it,  a  loud  whizzing  noise,  increased  on  st<H>|>- 
ing  or  lying  down,  more  or  less  exoplithalmos,  and  pulsation  of  a  thn>l>- 
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biiig  character,  with  loud  whizzing  bruit,  may  serve  to  distinguish  this 
aflection. 

If*  digital  compression  should  fail  to  relieve,  ligation  of  the  common 
carotid  should  be  resorted  to,  the  exigencies  of  the  case  and  clearness  of 
diagnosis  justifying  it. 

Aneurism  of  the  vertebral  eurtery  is  of  extremely  rare  occurrence, 
and  the  symptoms  quite  obscure,  a  pulsating  tumor  situated  in  the  course 
of  the  vessel,  not  commanded  by  pressure  on  the  lower  part  of  the  caro- 
tid, being  somewhat  distinctive. 

If  pressure,  etc.  fail  to  cure,  ligation  of  the  artery  near  its  origin  is 
the  only  resource. 

Aneurism  of  the  Abdominal  Aorta. — Pulsation  is  more  distinct 
than  in  thoracic  aneurism :  pressure-effects  are  less  marked,  from  the 
yielding  character  of  the  abaominal  viscera  and  walls.  The  tumor  is 
immovably  fixed,  dull  on  percussion,  and  gradually  increases  in  size  and 
firmness  with  its  age.  The  pain,  at  first  slight,  gradually  becomes  more 
severe,  especially  in  the  vicinity  of  the  coeliac,  solar,  and  hypogastric 
plexuses,  and  may  be  quite  neuralgic — pain  of  a  boring  nature,  burning, 
more  fixed  and  attended  with  sympathetic  disturbance  when  the  verte- 
brai  are  involved.  It  must  be  discriminated  from  solid  or  other  growths 
of  the  pancreas,  malignant  and  other  growths  of  the  omentum,  stomach, 
colon,  or  mesentery,  hydatids  of  the  liver,  intestinal  concretions,  indu- 
rated faeces,  abscesses  of  the  abdominal  walls,  and  abnormal  pulsations 
of  the  aorta  from  anaemia,  neuralgia,  or  inflammatory  reaction.  With 
the  bowels  thoroughly  emptied  and  abdomen  relaxed,  examination  in 
the  recumbent  position  on  a  firm  table,  and  also  with  the  patient  placed 
on  the  hands  and  knees,  if  carefully  done,  may  serve  for  diagnosis, 
especially  if  the  expansile  character  and  distinct  bruit  over  the  inferior 
dorsal  or  lower  lumbar  vertebrae  or  the  tumor  direct  is  present. 

Although  ligation  has  been  resorted  to,  it  is  out  of  the  question,  and 
our  reliance  is  entirely  on  therapeutic  measures,  with  or  without  com- 
pression, in  the  latter  evjent  anaesthesia  for  several  hours  being  essential. 

Aneurisms  of  the  hepatic,  grastro-epiploic,  and  mesenteric  arteries 
are  extremely  rare,  yet  it  is  important  to  make  a  correct  diagnosis  to 
at  least  prevent  erroneous  measures  of  treatment.  In  aneurism  of  the 
hepatic  arter}'  the  tumor  is  fixed,  and  in  the  two  latter  forms  more  or 
less  movable  from  side  to  side,  the  pulsation  being  maintained.  The  latter 
are  usually  circumscribed  and  more  or  less  globular,  and  may  be  accom- 
panied by  bruit.  From  pressure  upon  the  liver  or  gall-bladder  jaundice 
may  occur,  and  pressure  on  the  pancreas  may  result  in  phenomena  of 
imperfect  digestion,  pain,  eructation,  flatulence,  and  vomiting;  in  some 
instances  haematemesis  existed. 

Ingruinal  Aneurism. — Aneurism  of  the  common  iliac  is  extremely 
rare,  it  being  much  more  likely  to  develop  from  the  external  iliac  or 
upper  part  of  the  femoral.  It  is  usually  circumscribed,  though  some- 
times tubular,  rarely  diffused.  When  first  noticed  it  is  small,  soft,  and 
compressible,  attended  with  pulsation  and  bruit  and  but  little  pain  or 
tenderness.  It  rapidly  enlarges,  and  may  seem  lobulated  from  con- 
striction by  the  fascia  under  which  it  lies.  Increasing  in  size,  oedema 
of  the  limb  will  arise  from  pressure  on  the  siiphena  and  femoral  veins, 
and  pain  occasionally  in  the  thigh  and  leg  from  pressure  on  the  anterior 
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criiml  iKTve,  Pulsiiting  tumors  i>f  Innw  must  be  excludcHl  by  careful 
rxiuinmittfm.  In  no  rase  sljnnUl  thumutirh  treiitnitMit  by  pressure,  etc, 
he  ooiitttHl  ;  and  iii  the  event  thtit  the  extenml  iliar  nr  the  common 
ilkie  van  he  reached  above  the  sae,  lijtjiition  may  he  attempted.  If  Syme's 
procedure,  after  the  'UAd  methiMl,"  is  deemed  advisable,  firm  pren^inn^ 
on  the  abdominal  aorta  during  the  ojwration  should  not  be  neglected. 

Fin.  236. 


Baccutiili-'il  llutnKi^^lll  i>C  fmiium]  uru^r>  truruit^iiit^rf. 


Aneurism  of  the  profunda  femoriB  is  ordy  likely  to  be  mistaken 
fur  pulsitin^  tumor  of  the  teruur.  If  eonipri'ssion  eand'ully  applied 
doe,^  not  suceeetl,  the  surgeon  must  use  his  discretion  whether  ligation 
of  tlie  external  iliac  or  the  eunimon  femoral  is  mt>st  suitable. 

Aneurism  of  the  superficial  femoral  and  popliteal  presents  mt 
w|x*ei}il  cliniwd  featun*s^  iind  the  8UjL,^p^stioiis  made  in  the  general  con- 
siderations of  treatment  <ln  not  here  nee<l  n*p4'titiou,  more  than  the  brief 
meat  it  111  in  the  foHowiiitj^  i>rdr»r  of  prefcreuee ;  c*imj>ression,  digital,  by 
flexion,  or  instrumental,  and  the  Hunterian  methiMl  of  ligutiun.  In 
diifused  jio|iliteal  iiuetirimn  amputatitui  may  l>e  a  question  for  con- 
sideratiuih 

Aneurisme  of  the  leg  and  foot  are  8om€»what  rare,  and  do  not 
re«piire  speeiiil  considenitiou  ;  tlieir  diat^m'sis  and  metliiHl  of  treatment 
will  he  reatlily  suggested  by  what  has  lieretofore  I>een  sal)initte<b 

Aneurisms  of  the  Internal  Iliac  Artery  and  its  Branches* — 
Eri<'hs(>u  has  only  reeoi-xhxl  one  iustaut^e  of  aneurism  of  the  internal 
iliac  and  one  of  the  pudie^  so  rarely  have  thes<'  vessels  Ix^^n  involvctl. 
<Tlnteal  and  ,<eiatie  aneurisms,  }>otli  tnimnatie  smd  idiopnthie*  have 
oeeasioually  l*eeu  ohst^rved,  the  Inruirr  more  fretpiently  than  llie  latter. 
Ericliseu  sayn  that  "gluteal  aneurism  has  generally  l>eeu  found  situateil 
at  the  upper  part  of  the  gnvat  sciatic  notch,  but  uiay  extend  over  a  lai^ 
portion  of  the  liutttii*ks.  Sciatic  anenrisui  lies  more  det^ply,  and  a  por- 
tion of  t!ie  SIC  may  l>e  within  the  ptdvis/'  They  var\^  in  size  from  a 
sliglit  swelling  to  a  tnuior  as  large  as  a  (child's  head— a n»  accom pa nie<l 
by  strong  pulsation,  whirring  and  l>uzziug  murmurs,  striatic  paiu,  and 
jMissihly   ImrJ   paralysis. 

The  DiAGNOHis  18  somewhat  diffieiilt,  and  abscH^ss,  s*^ft  8aitH>mHtay 
cysts,  and  st^-iatie  hernia  must  he  eliininatcHh 

Various  meth<Mls  of  treatment  have  Iktu  sngge^ed,as  opening  the 
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sac  and  ligation  of  the  vessels,  ligation  of  the  internal  iliac,  injection  of 
coagulating  fluids,  or  galvano-puncture.  Pressure  on  the  cardiac  side 
of  the  tumor  is  impossible. 

Cirsoid  aneurism  {vide  Chapter  I.  Vol.  II.)  and  angrioma  present 
clinical  features  that  are  quite  definitive,  yet  the  treatment  is  in  many 
cases  unsatisfactory.  If  detected  early  and  while  small,  thorough  re- 
moval by  incision,  the  lines  of  incision  being  carried  wide  of  the  tumor, 
or  the  thermo-  or  galvano-cautery,  should  be  resorted  to.  In  other 
instances  the  ligation  of  the  afferent  vessels  may  succeed ;  the  injection 
of  coagulating  fluids  after  the  method  of  Broca,  who  used  perchloride 
of  iron,  preventing  the  passage  of  the  styptic  beyond  the  desired  area  by 
pressure  with  a  leaden  ring,  attacking  the  tumor  in  sections  by  dividing 
it  into  lobes  by  means  of  rubber  tubes ;  or  the  nitrate  of  silver,  as  sug- 
gested by  Bigelow ;  coagulation  by  electro-puncture  or  ligation  of  the 
main  vessel.     Two  or  more  of  these  methods  may  be  combined. 


CHAPTER  XXXIII. 

INJURIES  AND  DISEASES  OP  THE  JOINTS  AND  JOINT 
STRUCTURES. 

By  Joseph  Ransohoff,  M.  D. 


Gbnebal  Considbrations. 

There  enter  into  the  formation  of  every  joint  two  or  more  bones  held  together 
by  a  capsule  which  is  strengthened  by  ligaments.  Within  there  is  contained  a 
quantity  of  synovial  fluid  sufficient  only  for  the  lubrication  of  the  joint-surfaces. 
Even  in  so  large  a  joint  as  the  knee  it  does  not  normally  exceed  two  or  three 
cubic  centimetres.  Joint  and  capsule  are  supplied  by  blood-vessels  and  by  sen- 
sory nerves.  The  latter  are  always  derived  from  a  source  common  to  the  supply  of 
the  muscles  which  act  upon  the  joint.  The  synovial  membrane  covers  only  the  cap- 
sule. The  articular  ends  of  the  bones  are  smooth,  covered  with  cartilage,  and  sup- 
ply none  of  the  synovial  fluid.  Within  the  joints  that  are  most  subject  to  pressure, 
to  violent  concussion,  and  to  frequent  movements  there  are  fibro-cartilages,  which 
by  their  borders  are  attached  to  the  capsule,  thereby  aflbrding  the  joint  additional 
strength,  reducing  shock,  and  increasing  the  range  of  movements.  Such  carti- 
lages are  found  in  the  temporo-maxillary  articulation,  the  acromio-clavicular,  the 
wrist-  and  the  knee-joints.  To  the  outer  side  of  the  joints,  but  often  connecting 
with  them,  there  are  found  bursce,  which  play  an  important  r6le  in  the  sliding  of 
the  tendons  over  the  joints,  and  are  often  significant  in  the  injuries  and  diseases 
of  the  joints  proper.  The  capsule  of  the  joint,  made  up  of  strong  fibrous  tissue, 
is  capable  of  resisting  great  pressure  without  rupture.  Kupture  of  the  capsule  can 
only  occur  from  direct  violence  or  in  consequence  of  degenerative  changes  inci- 
dent to  disease.  In  the  distention  of  the  capsule  a  separation  of  the  articular 
ends  of  the  bones  does  not  ordinarily  ensue.  The  position  of  a  /i//i^  depends  some- 
what, but  not  altgether,  upon  the  degree  of  distention  of  the  joint  with  fluid. 
Experimental  distention  of  a  joint  invariably  causes  it  to  assume  a  position  mid- 
way between  flexion  and  extension.  In  inflammatory  conditions,  chronic  in  cha- 
racter, this  position  is  maintained  uniformly,  not  owing  to  the  distention  of  the 
joint  by  fluid,  but  because  of  the  greater  strength  of  the  flexor  muscles  over  the 
extensors,  and  the  proneness  of  the  latter  to  atrophy  more  quickly  than  the  for- 
mer. In  hemorrhage  into  a  joint  or  acute  distention  thereof  by  serous  exudation 
the  limb  is  often  maintained  in  the  extended  position.  The  synovial  membrane, 
being  of  the  nature  of  a  serous  tunic,  reacts  rapidly  to  irritation,  to  the  presence 
of  foreign  bodies,  to  injury,  or  to  eflusion  of  blood.  The  entrance  of  blood  into  a 
joint  is  of  significance,  since  everv  injury  to  the  joint  may  be  associated  with  more 
or  less  hfeniarthrosis.  When  small  quantities  of  blood  are  introduced  into  a  joint, 
becoming  mingled  with  the  synovial  fluid, coagulation  does  not  ensue:  even  when 
large  effusions  of  blood  result,  as  in  the  knee,  coagulation  of  the  entire  eflusion 
never  takes  place.  Some  coagula  will  be  deposited  upon  the  articular  surfaces, 
become  inibodded  in  an  endothelial  layer  proliferated  from  the  normal  synovial 
covering,  and  in  the  course  of  time  undergo  organization.  The  greater  quantity 
of  the  coagula  will,  by  very  slow  process,  often  continuing  through  monthi*, 
remain  floating  within  the  fluid  substratum  and  ultimately  undergo  absorption. 

Injuries  of  Joints. 

Contusion. — The  simplest  injury  to  a  joint  is  the  contusion  result- 
inir  usually  from  direct  violence,  such  as  a  fall  or  a  blow.     \qt\  rarely, 

5S4 


INJURIES  AND  DISEASES  OF  THE  JOINTS,  ETC.  585 

as  in  the  case  of  the  small  joints  of  the  hand  and  wrist,  is  it  the  result 
of  indirect  violence.  When  severe,  contusion  often  makes  itself  mani- 
fest by  hemorrhages  into  the  periarticular  tissues,  which  may,  in  the 
course  of  twenty-four  hours,  permeate  the  subcutaneous  layer  and 
appear  in  the  form  of  ecchymoses  of  greater  or  less  extent.  In  the 
severer  forms  of  contusion  considerable  hemorrhage  into  the  interior  of 
the  joint  takes  place.  Swelling  of  greater  or  less  extent,  with  loss  of 
the  normal  joint  outline,  will  make  easy  the  recognition  of  the  condi- 
tion. Pain,  as  a  rule,  is  not  very  severe,  the  inconvenience  of  the  joint 
movement  and  tenderness  on  pressure  being  the  only  subjective  symp- 
toms complained  of.  In  extensive  hemorrhages  into  the  joint  slight 
rise  of  temperature  may  result  during  the  first  twenty-four  or  forty- 
eight  hours. 

The  TREATMENT  of  contusions  consists  of  rest,  evenly  applied  band- 
ages, and  elastic  compression.  If  much  pain  be  complained  of,  appli- 
cations of  ice  during  the  first  twenty-four  or  forty-eight  hours  will  often 
give  great  relief.  After  the  lapse  of  two  or  three  days  passive  move- 
ments should  be  made  and  systematic  massage  of  the  joint  practised. 

Sprain. — A  sprain  is  always  the  result  of  indirect  violence,  and  is 
produced  when  the  movements  of  a  joint  are  carried  bey  and  their  physio- 
logical  limits,  but  stop  short  of  a  pennanent  displacement  of  the  articular 
ends — that  is,  dislocation.  A  sprain  may  thus  be  said  to  l)e  the  pro- 
dromal stage  of  a  dislocation.  Excessive  muscular  action  may  likewise 
produce  a  sprain.  In  many  individuals  the  presence  of  a  sprain  pre- 
disposes to  recurrence  of  the  condition  from  apparently  trivial  causes. 
In  the  majority  of  sprains  there  is  a  stretching  of  the  capsule  and  of 
one  or  more  oi  the  ligaments.  In  severe  cases  there  is  a  rupture  of  one 
or  both  of  these,  with  consequent  laceration  of  blood-vessels,  and  often 
ner\'es.  Hemorrhage  into  the  joint  and  the  periarticular  structures  is 
almost  always  present.  The  ligaments,  as  a  rule,  if  torn,  give  way  at 
the  point  of  insertion  rather  than  in  their  continuity.  This  is  made 
manifest  in  milder  cases,  not  by  tenderness  to  pressure  over  the  articu- 
lar line,  but  at  some  point  above  or  below,  corresponding  to  the  i)oint 
from  wliich  the  ligament  was  torn.  In  the  tearing  of  a  ligament  from 
its  osseous  attachment  mrticles  of  bone  are  not  infrequently  brought 
away  with  the  detached  fibrous  structure.  In  severe  cases  the  bone  may 
be  denuded  of  its  periosteum  for  a  considerable  distance. 

In  the  sprains  of  childhood  and  adolescence  this  condition,  owing  to  the 
greater  flexiDility  of  the  bone,  is  not  uncommon.  In  adults,  on  the  other  hand, 
the  extreme  limit  of  the  sprain  is  the  tearing  away  of  a  greater  or  less  fragment 
of  bone  to  which  the  ligament,  placed  upon  the  stretch  by  the  trauma,  has  been 
attached.  It  is  in  this  way  that  fractures  of  the  lower  end  of  the  radius  and  of 
the  lower  end  of  the  fibula  may  be  considered  as  severe  forms  of  articular  distor- 
tion. They  are  sometimes  known  as  »prain-fr  act  urea.  In  severe  sprains  the  seg- 
ment of  capsule  opposite  that  which  is  put  upon  the  stretch  may  be  pinched 
between  the  articular  surfaces,  which  are  by  the  sprain  more  closely  approximated 
to  each  other  than  normally.  It  is  in  this  way  that  in  severe  sprains  of  the 
ankle>pain  is  felt  on  both  sides  of  the  foot.  In  very  severe  cases  a  rupture  of  the 
muscles  surrounding  the  joint  may  ensue.  This,  however,  is  quite  uncommon. 
When  it  results,  the  muscle  gives  way  along  the  line  of  its  attachment  to  the 
tendon. 

The  SYMPTOMS  of  a  sprain  are — pain,  swelling,  ecehymosis,  and 
limitation  of  joint  function.     The  pain  at  the  moment  of  accident  is 
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often  very  severe,  leadings  at  timesi  to  syneojie.  When  an  examinziticm 
i\f  the  jt^iiit  is  made  the  tenderness  will  be  ionnd  most  inarke<l  over  the 
articular  litte  aud  over  the  iHM'rfion  of  thr  ntpturetl  lif/ametit.  The  swell- 
ing varies  ppreatly  in  ditfereiit  easei?,  j^inee  it  dejiends  iijjon  the  hemor- 
rhage within  iiiid  iihinU  the  jnint.  In  mild  eases  it  is  limited  to  the 
periartieidar  struetures,  apjiearitjg  in  the  form  of  eeehynmses  vvitliiii 
the  eonrse  of  two  or  three  days.  The  eeehymoses,  owing  to  nipturt»s 
of  muscles,  are  often  fiuind  at  [joints  eunsiderahly  iX'inovtHl  fnjju  the 
atfeetetl  joint.  The  eeehymosis  following  n  sjiniin  is  often  found  at  a 
ilistanee  far  removed  fn>ni  the  jt^int  without  rn]>ttire  of  nniscle.  Often 
the  only  eeehymoses  seen  in  sprains  of  the  shonhler  apjK^ar  after  the 
lapse,  snmetimes,  of  many  <lays  at  the  itoint  of  insertion  of  the  deltoid. 
As  a  rule,  the  swelling  attains  its  niaxinunn  within  the  course  of 
twenty-four  hours.  In  many  eases,  however,  the  hemorrhage  into  the 
joint  produces  a  rem-imial  htfifrarthromH,  whieh  reaches  it.s  inaxinium 
in  from  a  ^veek  to  ten  days.  The  degree  of  periartieular  or  intra* 
articular  swelling  depends  entirely  n|K)n  the  extent  of  damage  done 
to  the  ligaments  and  the  joint-eapsule. 

The  frequency  with  which  joints  are  subject  to  sprain  varies  with  their  nature. 
The  rnarthrodiaf  joints,  in  wfiit?h   the   range  of  morement  is  widest,  are  leaal^H 
subject  to  spniiaH.     On  the  mher  hand,  joiat«  of  the  hinge  varietr  are  more  l^e^^| 
quently  the  scat  of  such  lesions.     Bprains   occur,  therefore,  most  often   in  ihe^^ 
aakle,  the  knee,  the  wrist^  and  the  small  joints  of  the  hand. 

The  rLTNjrAT.  iiistc^ry  of  a  sprain  varies  with  the  roiiditions  pro- 
tlneed  hy  it.     In  some  eases,  elmmeterized  by  the  stretehing  of  the  lig- 
aments without  lac^eration,  the  jiain  and  nwelling  8[)eedily  subside,  luid 
after  a  iew  <lays  or  a  week  the  joint-functions  art^  restored.     In  st^v^erer 
eases,  wheix^  hemorrhatje  into  the  jnint  and  |x>riartienlar  swelling  iutli- 
cate  extensive  laceration,  the   )>rogress   toward   rivovery  is  often   venfi 
tcdiiins,  and   nit^nths  may  |)iiss  l)efin"e  a  final   restitntittn   tn  the  nonnall 
condition  takes  place.     In  the  m'vtred  cfwc^  eircimiscril>ed  tenfler  ttrmjt^ 
(hirkifitnf/  of  the  joiuf-vapmdcs,  or  chronk  hif^imrthrmm  may  leave  tlie 
joint  permunently  inipainnl.     Atrophtf  of  the  mmelm  is  often  found  to 
fed  low  upon  s<;'verc  sprain  during  the  first  Im'o  weeks,  and   is  tlie  result, 
uf  the  injury  to  the  articular  nerve-tihunentsi.     This  eonilition  is  often  ^ 
irrepinilde. 

Extensive  bemorrhajre  into  a  joint  is  always  significant  of  a  tedious 
and  fre(]uently  renders  an  favorable  the  prognoeis,  m  far  as  complete  r 
of  joint  funclion  is  concerned.     In  subjects  with  a  tendency  to  diathetic,  nnn  jiui 
ticularly  to  tubcTcular,  disease  a  sprain   is  often  the  exciting  cnui^e  of  chronic 
joint  disease. 

Treatment,— In  the  treatment  of  sprains  ahaolute  rcM  sliotdd  In*  »t 
once  secured.  Elevation  and  snsjiension  <d*the  affected  limb  at  a  ri^ht  aujile 
will  td'ten  relieve  tiic  |>ain  at  once*  This  position  t^ouduces  to  the  arrest 
of  hemorrhagic  and,  hy  rapidly  <lcplctinij  the  vtdns,  facilitates  the  absori>tioii 
of  the  alnnidy  cflused  ldo(>d.  To  further  hasten  ahsorptif>n  compremion 
hy  an  chisfie  handap^  may  l>e  considered  ns  of  prime  itnportance  in  the 
treatment  of  s|>niins.  ihh(  /fy*yi//cf?//V>N,v  are  (d*ten  *d'  value  for  the  relief 
of  pain.  To  these  may  he  athknl  tlie  lead  and  opium  wash,  or  a  s^olution 
of  ehlr>ride  of  ammoninm  and  opiuni»  or  an  iehthyol  (dntment.  Interna! 
administration  ^A'  o|dates  muy  become  necessary  when  pain  eannut  be 
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othenvise  alleviated.  To  secure  absolute  rest  immobilization  of  the  joint  by 
means  of  plaster-of-Paris,  starch,  or  silicate-of-sodium  bandages  is  often 
indicated.  The  indiscriminate  use  of  fixed  dressings  must,  however,  be 
condemned,  since  their  unnecessarily  prolonged  use  may  lead  to  irreme- 
diable stiffness  of  the  joint.  It  is  preferable  to  resort  to  the  use  of 
splints,  which  can  be  removed  daily  if  required.  After  the  subsidence 
of  the  acute  symptoms  of  the  sprain  the  main  object  of  treatment 
must  be  that  of  the  restoration  of  joint  function.  Efforts  in  this  direc- 
tion should  never  be  delayed  beyond  the  second  week.  The  chief  agents 
in  attaining  this  end  are  passive  movements  and  massage  methodically 
applied.  In  the  severest  forms  of  sprains,  in  which  the  intra-articular 
effusion  is  not  absorbed  by  this  treatment,  recourse  must  be  had  to 
aspiration  of  the  joint. 

In  sprains  which  are  not  relieved  by  one  or  other  of  these  methods  of  treat- 
ment, singly  or  combined,  counter- irritation  by  means  of  blisters^  or,  preferably,  by 
ignipuncture,  often  answers  admirably.  When  there  is  any  thickening  under  an 
especially  tender  point  recourse  should  be  had  to  free  incision.  In  a  few  cases 
hemorrhagic  cysts  nave  been  drained  or  granulation  masses  removed  with  a  curette, 
thereby  permanently  relieving  the  symptoms.  The  writer  recently  drained  with 
success  such  a  subfascial  cyst  as  lar^e  as  a  hazelnut.  It  was  over  the  trochanter, 
and  directly  under  a  point  which  had  been  extremely  tender  during  two  years  fol- 
lowing a  sprain  of  the  hip. 

Penetratinfir  Wounds. — The  injuries  of  joints  hitherto  considered 
may  prove  serious  to  the  function  of  a  limb,  but  being  subcutaneous 
they  never,  per  se,  jeopardize  either  limb  or  life.  In  strong  contrast  to 
these,  therefore,  are  the  wounds  in  which  communication  is  established 
between  the  external  air  and  the  joint  interior.  Penetrating  wounds, 
particularly  of  the  larger  joints,  like  the  knee,  the  hip,  the  shoulder, 
and  the  ankle,  may  and  often  do  become  among  the  gravest  of  the 
injuries  to  which  the  body  is  subject  that  are  not  immediately  fatal. 

The  gravitv  of  penetrating  joint  wounds  depends  not  upon  the  mere  opening 
of  the  synovial  membrane,  but  on  the  introduction  into  the  serous  cavity  at  the 
time  the  wound  is  inflicted  or  subseauently  of  morbific  matter,  which  in  many 
cases  produces  a  septic  inflammation^  always  dangerous  to  limb  and  often  to  life. 
That  the  mere  penetration  of  a  joint  is  free  of  danger  is  displayed  daily  in  the 
operating-room.  Aspiration,  puncturing  with  a  trocar,  free  incision  for  the 
removal  of  foreign  bodies,  with  the  proper  precautions  as  to  asepticism,  involve 
no  danger.  A  wound  of  the  synovial  membrane  heals  by  j)rimar}'  union  as  does  a 
wound  of  the  skin.  The  great  danger  of  infection  of  a  joint  from  a  penetrating 
wound  lies  in  the  complicated  construction  of  many  of  Ihe  joints,  the  difliculty  in 
securing  adequate  drainage,  the  communication  normally  present  between  the 
joint  and  surrounding  bursse,  and  the  ease  with  which  the  connective-tissue  planes 
about  the  joint  are  involved  in  the  diseased  process. 

Penetrating  wounds  of  the  joint  may  be  divided  into  the  incised,  the 
punctured,  the  lacerated,  and  the  gunshot  injuries.  In  xqty  many 
instances  the  wound  is  complicated  with  more  or  less  extensive  injury 
to  the  surrounding  structures,  particularly  the  bones,  the  larger  blood- 
vessels, and  the  nerve-trunks.  For  practical  purposes  simple  incised 
wounds  may  be  differentiated  from  the  com  plicated  forms,  for  in  the 
latter  the  opening  of  the  serous  cavity  is  less  significant  than  the  con- 
comitant injury  to  bone,  blood-vessel,  or  nerve.  In  civil  practice  the 
injuries  most  frequently  seen  are  of  the  punctured  or  incised  variety. 
The  shoemaker  thrusts  an  awl  into  his  knee  or  the  woodman  sinks  his 
axe  into  ankle  or  knee;  the  mechanic  occasionally  thrusts  a  pointed 
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iiistninirnt  into  the  wrist-joint.  The  wonH*!  of  rommunlcatlon^  it  will 
tliereforo  be  ^'en,  varies  very  imieh  in  its  size,  iH-iii^  ufum  t*o  sinaH 
be  just  i>ereeptible,  or  large  eiiuugh,  on  the  other  haixil,  to  affbrcl  a 
of  the  joint  interior.  In  the  latter  instanee  the  tliagiiosis  in,  of  course, 
simple  ;  in  tlie  former,  on  the  other  hand,  it  may  be  difficult  to  reeofj- 
uize  the  iM*ut*trating  nature  of  the  injury,  and  ntt**n  it  is  impos.siblo, 

8Y:N[i^(iMs, — (  aniinal  si<jns  indicative  of  jK'netrating  joint  iiijurv 
have  bi(*n  said  t(*  be  ilu^  onfj^ow  of  sfptt^riftj  Jlttif!^  pure  or  mixed  with 
1)1<mkI,  antl  in  tlie  absenee  of  tliis  the  rapi<l  fifiinf/  np  of  the  joint-cavity 
with  hkiofi,  Xi'ifhcr  of  tlrese  si^ns  is  patliognnnicmie.  The  ojieniii^  t»f 
a  periartienUir  l)nrsa  or  of  a  tendon-sheuth  will  |x*rniit  the  outHow  of  a 
fluid  (*lost'ly  alhed  to  the  synovial.  Wbrn  tbe  jR*Harati(>n  is  small  the 
n[*ening  in  thej(»int  eloses^  and  will  allf»\v  nc^  pt^rnieat ion  of  fluid  through 
the  Wound  tna-t.  The  tfammtdatiou  <if  Jfttlif  iniitin  the  joint, ou  the  otla^r 
hand,  will  often  attend  contusion  of  the  joint  witliout  |M?rforjilion.  It 
is  not  uneomnion,  for  example,  to  find,  in  eonsecjuenee  of  falls  ujKin  the 
knee,  a  eontuseil  and  laeenited  wountl  of  the  periarticular  structuran, 
followed  by  ba-uiarthrinis  without  penetration  of  the  joint. 

In  votttittitfitd  frarfnrt^ii  of  titf  fy//)/A//.*<fV<  j<*int  jK^netration  may  c*ft**n 
be  suspeeteil,  but  is  nir(*ly  subject  Ut  demonstration  until,  in  neglecttd 
or  badly  treated  etises,  the  joint  reacts  to  se|)tic  infection,  Wfion  tlie 
dia*;nosis  cannot  be  otherwise  established,  the  eurefu!  use  of  a  steril- 
ized probe  may  brin^  certainty.  In  snudi  punctutvd  won  mis  tlic  ilip^ 
plarcriu'nt  of  the  tract  between  muscles  an<l  tendon-sheutlis  will  of\en 
render  the  search  tVitile.  If  indications  arisi''  demaadin|j  u  ptLsiti\t 
diagnosis,  an  erdarijetueitt  of  the  wound  under  aiuesihesia  and  exphira- 
tioii  of  its  course  must  be  made  as  llie  preliminary  step  of  the  proper . 
oj»erative  treatment. 

Ptinrfitred  and  miatt  in4*m'if  wonjufs  of  even  the  largest  joints  are 
not,  as  a  rule,  attended  by  severe  constitutional   disturl»auee.     A  man 
with  a  punctured  knee  tuay  follow  Ins  vocation  for  a  ilay  or  two  without^ 
any  marked   bwal   or  geuend  ilisturbanee.      In  the  ftwvrated  troftntfj*^  oi 
the  iUher  hand,  then*  is,  as  a  rule,  very  great  ilrpremlon.     Being  ofteil 
associated  with    fnu*ture   or  tlish^cation    and    atx^iimpanietl    by    profuse^ 
bleeding,  tbe  shock  manifested  is  often  extreme* 

The  CLINICAL  cniHsH  of  these  injuries  dei>ends  wholly  on  the 
presenile  wr  absence  of  primary  wound  iidection.  In  the  latter  even 
hirge  w*Mnids  heal  per  pnnmm  without  lm*al  or  genend  reaction.  The 
continued  outH*AV  of  synovia  for  several  days,  while  it  je(»|iarcH/e-i  so 
fortuniite  a  result,  does  not  annul  it. 

In  the  presence  of  infection  the  course  will  he  detcraiified.  to  a  lar;rc  dc^ 
by  the  ruitnro  of  the  infection,  the  facility  for  drninago,  and  the  trentiiient  \mX\^ 
tuterL  The  iiUroiiuctinn  f>f  the  le-*^s  viniicnt  pUh-tbrmenf  into  piiiuturi'd  woiin^b^ 
imiy  he  followed  by  ii  peri^Hf  nf  ijaiewecrn'e  varyinir  from  two  ilays  to  a  week.  Thi* 
vascuhirization  of  the  synovial  tunic  is  then  made  evirlfut  iiy  a  serous  articul*  ' 
etrusion,  which  8[)eetlily  btHTHnes  turhid  and  contains  jlakes  of  lymph,  Tlie  kiin 
and  periarti^'ular  tissues  heconie  reddenc*!^  disfiiriired,  |iainftil,  and  tendor.  uft*i 
a  chill  aauounees  the  inception  of  the  suppurative  procci*^.  In  evidence  of  i 
temic  toxicannia  there  is  a  eontinnous  fever  with  niorninjr  remisrion^,  which  con-i 
tinue^i  while  intra-arti(^nlar  pus-retention  exists,  f  ri  these  milder  forms  of  traumii(i<$ 
Hvnovitis,  if  innplc  opportunity  tor  c]raiaa<;e  is  attorded,  the  integrity  of  the  join' 
may  still,  to  a  larp?  extent,  he  niaiutained.  The  outflow  of  the  pus  through  ot 
or  more  openings  reduces  the  inlra-articular  teujiion,  the  discharge  in  the  coun 
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of  a  few  weeks  becomes  reduced  to  a  minimum,  the  cartilaginous  covering  may 
t'ven  be  left  intact,  and  the  joint  saved  with  a  fair  degree  of  function. 

In  the  cases  of  grave  infection,  with  insufficient  drainage,  the  joint 
structures  soon  undergo  changes  that  place  them  beyond  rej)air.  The 
synovial  membrane  becomes  greatly  thickened,  the  surrounding  liga- 
ments become  softened,  the  cartilage  covering  the  bones  raised  at  first  in 
areas,  then  separated  altogether  from  the  underlying  bone.  The  joint 
structures  thus  become  almost  altogether  unrecognizable.  Communica- 
tions are  established  between  the  pus-cavity  into  which  the  joint  has 
been  converted  and  the  bursie  originally  communicating  with  the  joint 
tendon-sheaths  overlying  them.  In  this  way  a  joint  abHeesH  finds  its 
way  to  the  surface y  often  in  as  many  as  from  three  to  six  places  removed 
from  each  other  by  considerable  distances.  While  this  process  in  and 
about  the  joint  is  going  on  the  limb  becomes  often  enormously  swollen, 
the  general  septic  manifestations  are  very  marked,  and,  unless  relief  is 
affordeil,  death  may  sooner  or  later  occur.  But  even  in  such  unfortunate 
cases  life  and  limb  are  often  preserved  after  protracted  suppuration,  last- 
ing at  times  for  many  months. 

As  in  wounds  of  the  soft  part,  those  of  joints  that  are  primarily  infected  with 
the  more  malignant  pus-formers  (the  strejtfococctis  infection),  if  left  to  themselves, 
often  run  a  more  rapidly  fatal  course.  From  the  very  beginning  the  general 
manifestations  of  sepsis  are  graver.  Within  twenty-four  hours  of  the  injury  the 
joint  is  already  enormously  tumefied.  Within  forty -eight  hours  the  discharges 
are  slightly  putrid,  and  often  an  examination  of  the  joint  reveals  free  gases  in  the 
interior.  In  these  cases  ascending  phlebitis  of  the  deeper  veins  often  leads  to  rap- 
idly spreading  gangrene  of  the  extremity.  In  one  case,  seen  by  the  writer,  of  a 
wound  of  the  knee  with  such  grave  primary  infection  gangrene  had  developed 
within  twenty-four  hours ;  within  thirty  hours  the  gangrene  had  spread  to  the  hip, 
ending  fatally  within  thirty-three  hours  from  the  infliction  of  the  injury.  Between 
these  extremes  in  the  clinical  course  of  penetrating  wounds  of  the  larger  joints 
there  are  all  degrees  in  rapidity  and  virulence  of  symptoms  consequent  on  infec- 
tion. 

In  )x?netrating  wounds  of  the  smaller  joints,  i)articularly  of  the 
hand  and  foot,  owing  to  their  greater  simplicity  the  local  and  general 
manifestations  are  projwrtionate  to  the  size  of  the  joint  injured. 
Whereas,  as  a  rule,  the  function  of  the  joint  involved  is  jiermaneutly 
restricted,  the  infection  remains  localized  and  limited,  and  life  is  rarely 
threatened.  But  even  in  this  regjird  caution  in  prognostication  is  essen- 
tial, since  the  extcnsicm  of  disease  to  parts  far  removed  from  tlie  pri- 
mary injury  occasionally  ensues. 

The  TREATMENT  of  penetrating  wounds  of  the  joint  must  have  for 
its  objects — first,  the  securing  of  primary  union  through  the  prevention 
of  infection ;  and,  second,  the  treatment  of  the  traumatic  arthritis  when 
the  infection  has  already  taken  place.  To  meet  the  first  condition  is 
simple  when  the  diagnosis  is  clear.  I^ike  wounds  in  other  j)arts,  joint 
wounds  must  be  thoroughly  cleanstKl.  Unevennesses  of  the  surface  and 
contused  edges  must  be  removed  by  clean  incisions,  and  the  joint  should 
be  thoroughly  explored  for  i>arts  of  the  vulneniting  IxkIv  whidi  have 
|)ossibly  remained  imbedded  in  it.  To  accomplish  this  the  wound  into 
the  joint  may  without  fear  be  very  much  enlarged.  The  joint-cavity  is 
tlu^n  to  l)e  thoroughly  irrigjited  with  a  sublimate  solution  of  1  :  1000. 
If  there  has  bei»n  much  oozing,  a  silkworm-gut  strand  may  be  left  for 
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drainage.     The  wound  is  closed  by  sutures  and  the  joint,  being  asepti- 
cally  dressed,  kept  at  rest. 

When  the  diagnosis  of  jobU  penetration  is  in  doiihty  the  treatment 
should  depend  largely  upon  the  facilities  for  aseptic  exploration  at  the 
command  of  the  surgeon.  Without  such  facilities  it  is  probably  wiser 
to  await  the  development  of  symptoms  indicative  of  infection  before 
resorting  to  operative  interference.  When  the  surgeon  has  control  of 
his  surroundings  it  is  advisable,  as  in  cases  of  doubt  pertaining  to  pen- 
etrating wounds  of  the  abdomen,  to  enlarge  the  punctured  or  incised 
wound y  to  trace  it  to  the  joint-capsule,  and,  if  this  be  found  to  be  pene- 
trated, to  treat  it  as  in  the  cases  just  considered.  With  the  first  evi- 
dences of  septic  infection,  in  either  class  of  cases,  the  treatment  must 
consist  of  the  antiseptic  management  of  the  joint  interior.  By  this  is 
meant  a  free  incision  for  the  removal,  through  drainage,  of  the  contents 
of  the  diseased  joint  and  antiseptic  irrigation  of  the  joint  interior.  In 
proportion  as  these  objects  are  sought  early  or  late  the  integrity  of  the 
joint  will  be  more  or  less  maintained  or  entirely  lost.  For  thedraimige 
of  joints  that  are  already  suppurating,  nothing  excels  rubber  drainage- 
tubes  of  considerable  calibre. 

These  tubes  ought  not  be  drawn  directly  through  the  joints  between  the  bony 
surfaces,  since  the  latter  would  by  pressure  make  thorough  drainage  impossible, 
and  the  pressure  upon  the  cartilage  by  the  tube  would,  perforce,  if  long  contioued, 
produce  a  localizea  pressure-necrosis.  Irrigation  in  these  cases  must  usually  be 
made  at  least  once,  and  often  twice,  in  twenty-four  hours,  until  suppuration  is  very ' 
materially  diminished.  With  subsidence  of  the  joint  distention,  tne  reduction  of 
periarticular  inflammation,  and  of  purulent  discharge  the  freouency  of  the  irriga- 
tion may  be  lessened.  The  drainage-tubes  should  not  often  oe  removed,  at  least 
in  the  early  history  of  the  case,  since  their  return  might  be  rendered  difficult 
through  the  retraction  of  the  aperture  in  the  fibrous  capsule.  As  the  case  pro- 
gresses toward  recovery  they  should  from  time  to  time  be  removed  and  shortened  as 
occasion  requires. 

In  the  management  of  franmatic  suppurative  arthritis  regard  must  be 
had  to  the  position  of  the  limb  with  a  view  to  probable  future  ankylosis. 
Left  to  itself,  a  suppurative  arthritis  of  the  knee  will  invariably  leave 
the  limb  much  flexed  ;  of  the  elbow,  the  arm  slightly  so.  An  early 
regard  for  the  position  to  be  attained  is  therefore  an  essential  element 
of  treatment. 

When  tlie  )K?netrating  wound  of  a  joint  is  only  one  feature  of  a  com- 
plicated trauma,  the  question  of  primary  excision,  or  even  of  amputation^ 
may  arise.  For  uncomplicated  wounds  of  the  joint  neither  of  these  ojx*- 
ratious  is  primarily  indicated.  In  cases  of  compound  dislocation  with 
fracture  into  the  epiphysis,  particularly  in  the  upper  extremity,  a  pri- 
mary excision  will  often  save  a  useful  limb.  The  same  is  true  of  com- 
pound dislocations  of  the  ankle.  In  compound  disl(X*^tions  of  the  knet^ 
the  force  prcKlucing  it  is  necessarily  so  great  as  to  make  the  joint  injurv 
of  secondary  importance.  In  thes(»  cases  primary  amputation  must,  a> 
a  rule,  l)c  resorted  to. 

Gunshot  Injuries. 

Gunsjfot  wounds  of  the  joints  are  always  lacerated  and  contused,  and 
for  this  reason  alone  afford  a  better  soil  for  infection.  In  the  wounds 
made  l)y  larger  missiles  there  is  always  added  considerable  injurj^  to  the 
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epipliyseal  ends  of  one  or  both  of  the  contiguous  bones.  In  these 
wounds  the  epiphyses  are  often  shattered  beyond  repair,  and  the  larger 
vascular  or  nerve  trunks  are  often  involved  to  a  degree  calling  for  im- 
mediate amputation.  A  gunshot  wound  of  a  larger  joint  by  a  ball  of 
large  calibrej  when  left  to  itself,  often  pursues  a  rapidly  fatal  course.  Of 
271  joint  injuries  in  the  Russo-Turkish  war,  tabulated  by  Reyher,  14G 
proved  fatal;  mortality,  64  per  cent.  From  the  very  first  day  the  joint 
becomes  tender,  the  slightest  movement  giving  rise  to  excruciating  pain. 
The  integuments  become  discolored,  the  veins  are  distended,  and  gas- 
formation  in  and  about  the  Joint  rapidly  takes  place.  The  constitutional 
symptoms  accord  with  the  aegree  of  the  local  infection  :  the  temperature 
ranges  between  103°  and  105°  F.,  the  sensorium  becomes  obtunded, 
delirium  develops,  and  the  patient,  if  unrelieved,  often  dies,  in  from 
three  to  five  days,  of  acute  septicsemia.  In  the  gunshot  wounds  of 
joints  made  by  snuUl-armSy  as  seen  in  civil  practice,  the  symptoms  are 
far  less  pronounced.  They  accord  with  those  described  of  the  milder 
infected  wounds  that  are  penetrating  from  other  sources,  but  even  in 
these,  owing  to  the  damage  done  to  contiguous  bones  and  the  presence 
of  foreign  substances,  the  symptoms  develop  more  rapidly.  In  wounds 
produced  by  the  larger  missiles  fired  from  modern  arms  there  is  usually 
perforation,  under  which  circumstances,  as  in  gunshot  injuries  elsewhere, 
the  wound  of  entrance  is  smaller  than  that  of  exit  and  has  a  tendency 
to  contract.  The  wound  of  exit  is  larger,  often  gaping,  and  on  explo- 
ration presents  detached  spicule  of  bone.  In  wounds  made  by  missiles 
of  small  calibre  perforation  of  the  larger  joints  is  not  common.  The 
missile  may  rarely  be  found  loose  between  the  joint  surfaces.  Often  it 
is  found  firmly  imbedded  in  the  epiphysis  after  having  produced  more 
or  less  splintering. 

The  DIAGNOSIS  OF  GUNSHOT  INJURIES  of  the  joints  by  larger  mis- 
siles is  always  simple.  The  probe,  or  preferably  the  finger,  thoroughly 
sterilized,  can  be  made  to  freely  enter  the  joint-cavity  and  detect  the 
damage  done.  In  the  injuries  produced  by  balls  of  small  calibre  the 
diagnosis  is  likewise,  as  a  rule,  easily  made.  The  outflow  of  synovia 
mixed  with  blood,  the  rapid  filling  of  the  joint  with  fluid,  the  crepitus 
detected  by  manipulation,  the  impairment  of  joint  motion  due  to  the 
presence  of  the  missile  or  fragments  of  bone,  make  the  diagnosis  clear. 
There  are,  however,  cxiscs  in  which  doubt  must  obtain,  as  in  the  cases 
of  other  than  gunshot  wounds  in  the  vicinity  of  joints.  In  doubtful 
cases  nothing  but  an  ej^ploratory  incision  will  lead  to  positive  diagnosis. 
This  should  always  be  done,  except  in  wounds  made  by  the  sniallest-c4il- 
ibre  revolvers  or  rifles.  These  ordinarily  do  little  damage,  the  force  propel- 
ling  being  slight,  and  they  rarely  carry  before  them  particles  of  infected 
clothing :  if  left  to  themselves,  primary  union  or  healing  under  a  blood- 
clot  ensues,  as  in  similar  wounds  of  the  soft  parts.  In  wounds  by  larger 
missiles,  even  those  from  large  revolvers,  the  source  of  wound-contami- 
nation is  chiefly  in  particles  of  clothing  penetrating  with  the  ball.  The 
latter  as  it  comes  from  the  manufacturer  has  been  shown  to  be  almost 
sterile ;  the  temperature  to  which  it  is  raised  in  its  course  and  by  impact 
is  insufficient  to  sterilize  the  foreign  substance  which  it  carries  into  the 
wound  before  it.  In  three  out  of  five  pistol-shot  wounds  of  the  knee 
recently  recorded  particles  of  clothing  were  found  in  the  track  of  the  wound. 


592        AFFECTIONS  OF  THE  TISSUES  ASD  TISSUE-SYSTEMS. 

Wounds  of  the  joint  made  by  the  larger  projecliles  of  war^  propelled  with 
great  force,  and  particularly  those  of  modern  pattern,  are  almost  always  per- 
forating. 

In  joints  \vith  subtendinous  pouches,  like  the  elbow  and  tlie  knee, 
joint  penetration  not  infrequently  occurs  without  injury  to  the  bone.  A 
similar  penetration  may  occur,  for  example,  from  a  wound  in  the  antero- 
posterior axis  of  the  knee  without  injury  to  bone  when  the  leg  is  flexed 
at  an  angle  of  about  140°  against  the  thigh. 

Treatment. — The  course  of  a  wound  w  mapped  out  by  the  hands  of 
him  who  first  sees  it,  Tliis  is  particularly  true  of  gunshot  woundx  of 
joints.  Except  when  profuse  hemorrhage  calls  for  immediate  care  the 
first  attention  should  be  limited  to  the  application  of  an  antiseptic  dresn- 
ing.  More  should  not  be  done  until  the  best  possible  facilities  are 
afforded  for  antiseptic  and  aseptic  manipulations.  Above  all  things, 
probing  vnth  finger  or  instrument  can  only  be  harmful  unless  every  pre- 
caution toward  surgical  cleanliness  is  observed.  Conservatism  in  the 
sense  of  antisepsis  and  immobilization  is  indicated  in  cases  of  smaller 
wounds,  such  as  are  seen  in  civil  practice.  In  all  other  gunshot  injuries 
of  joints  conservatism  is  probably  most  favored  by  primary  operative 
treatment.  Delay  until  the  manifestations  of  infection  compel  a  tardy  ^ 
interference  entails  disaster  to  life  and  limb  more  often  than  in  joint 
wounds  from  other  causes.  This  has  been  established  beyond  a  reason- 
able doubt. 

Of  46  gunshot  injuries  of  the  larger  joints  treated  antiseptically  primarily,  6 
•ended  in  death ;  mortality,  13  per  cent.  This  primary  treatment  included  anti- 
septic occlusion,  immediate  drainage,  and  primary  excision.  In  78  cases  treated 
by  antiseptic  means  after  infection  had  occurred  the  mortality  was  54  per  cent. 
•(Key  her). 

According  to  the  varying  conditions  found,  recourse  must  be  had  to 
exploration  and  lavage  of  the  joint,  atypical  exeimon,  or  amputation.  In 
civil  practice  the  latter  would  rarely  be  demanded  ;  even  in  military' 
practice  it  will  probably  be  reserved  for  the  coniplicated  injuries,  of 
which  the  joint  penetration  is  only  one  element.  Extensive  injur}'  to 
to  the  soft  parts,  comminution  of  both  epiphyses  and  fracture  extending 
into  the  diaphysis,  injury  to  larger  nerve  and  vascular  trunks,  are  the 
conditions  demanding  primary  amputation.  As  for  severe  injuries  from 
other  causes,  ami)utations  of  the  lower  extremity,  other  things  being 
equal,  will  be  oftener  demanded  than  those  of  the  upper.  In  the 
smaller  wounds  seen  in  civil  life,  when  the  diagnosis  is  clear  the  facili- 
ties for  asepticisni  should  determine  the  course  ;  without  them,  an  ex)XK*t- 
ant  treatment  limited  to  thorough  cleansing  of  the  wound  and  immo- 
bilization should  be  trusted  to  rather  than  exploration. 

Witli  facilities  for  a^'<eptic  ivorkat  hand  even  the  smaller  wounds  seen 
in  civil  Hie  should  be  subjected  to  immediate  exploration.  The  wound 
should  he  enlarged  and  the  site  of  joint  ]>enetration  thoroughly  exposed. 
When  it  is  recjuired  for  further  manipulation  a  free  incision  into  the  cjii>- 
sule  must  he  made.  With  the  parts  so  exposed  the  course  of  the  ball  can 
ordinarily  he  easily  followed.  If  it  has  ploughed  its  way  into  an  epiphysis, 
the  canal  should  he  enlarged  with  chisel  and  sharp  s]XH)n  until  it  is 
found  and  dislodged.  Loose  spiculae  of  bone  are  to  be  removed  with 
the  forceps  and  uneven  projections  chiselled  away.     An  atypical  resco 
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Hon  may  thus  be  made.  Particular  care  must  be  given  to  the  removal 
of  foreign  substances  carried  in  with  the  missile.  If  in  perforating 
wounds  the  manipulations  have  brought  the  operator  near  the  distal 
side  of  the  joint,  a  counter-opening  should  here  be  made.  Ample 
facility  for  drainage  is  the  condition  on  which  success  depends.  After 
such  atypical  resection  fair  joint  motion  is  often  retained.  If  both 
epiphyses  are  injured,  it  is  probably  wiser  to  make  a  formal  excision 
with  the  view  to  obtaining  auKylosis. 

The  suggestions  here  made  for  the  earlv  operative  treatment  of  gunshot 
injuries  tend  toward  an  ideal  which  is  within  reach  in  civil  practice,  'ihe 
statistics  of  our  Civil  War  and  of  the  Continental  wars  of  1866,  1870,  and  1877 
speak  strongly  in  favor  of  non-interference  in  gunshot  injuries  of  the  larger  joints. 
These  statistics  belong  to  the  preantiseptic  period  of  surgery*,  and  are  of  nistorical 
value  only.  It  is  probable  tnat  with  the  increased  facilities  for  surgical  cleanli- 
ness on  the  field  and,  above  all  things,  in  military  hospitals,  the  danger  of  wound 
infection  following  operative  interference  will  be  greatly  reduced,  although  never, 
probably,  for  reasons  that  are  apparent,  to  the  degree  that  it  has  been  in  well- 
appointed  civil  hospitals. 

Diseases  of  Joints. 

Diseases  of  joints  which  result  from  irritation  or  infection  may  be 
divided  into  the  acute  and  the  chronic.  The  division  can  also  be  made 
according  to  their  primary  or  secondary  development,  and,  finally, 
according  to  the  end-product  of  the  process  into  the  seroxLs  or  purulent  on 
the  one  hand,  and  the  dry  or  plastic  on  the  other.  Exact  differentiation 
between  the  various  types  is  often  a  matter  of  considerable  diflBculty. 
As  elsewhere,  an  acute  disease  of  a  joint  often  retrogrades  slowly, 
becomes  the  subject  of  exacerbations,  and  eventuates  in  a  chronic 
disorder. 

In  point  of  pathology,  differentiation  is  also  at  times  difficult.  As  in 
eases  of  pleurisy  with  effusion  it  is  at  times  impossible  to  state  just  when 
the  serous  becomes  converted  into  a  purulent  exudate,  so  in  inflammatory 
or  subinflammatory  diseases  of  the  joint  the  differentiation  is  often  im- 
possible. Furthermore,  as  in  the  intrathoracic  disease  just  referred  to, 
the  disappearance  of  the  serous  effiision  will  leave  sl  fbro-plaMic  material 
as  the  only  vestige  of  pre-existing  disease,  or,  as  we  may  have  a  fibro- 
plastic disea.se  of  the  pleura  unchanged  at  any  time,  so  we  may  have 
inflammatory  diseases  of  the  joint  converted  from  the  serous  into  the 
plastic,  or  one  that  remains  plastic  throughout  the  entire  course  of  the 
disease.  Again,  as  elsewhere,  differentiation  between  lesions  of  the 
joints  that  are  purely  the  result  of  irritation — mechanical,  as  from 
injury,  chemical,  as  from  a  deposit  of  uric-acid  salts — or  the  purely 
infective  is  difficult  to  make.  For  practical  purposes,  therefore,  the  best 
division  possible  of  acute  diseases  of  joint  structures  under  the  circum- 
stances given  is  into^ 

(a)  The  simple  serous  synotntis. 
lb)  The  simple  purulent  synovitis. 

(c)  The  dry  synovitis, 

(d)  Acute  suppurative  arthritis. 

Simple  Synovitis  with  Effusion. — Acute  serous  synovitis  is  the 
commonest  form  of  joint  disease.     As  a  rule,  it  is  the  result  of  a  con- 
tusion, but  may  arise  without  any  known  cause.     In  point  of  frequency 
Vol.  I.— 38 
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the  joints  involved  are  the  knee,  the  elbow,  and  the  ankle.  Among 
joints  less  frequently  involved  are  the  hip,  the  shoulder^  and  the  sma 
joints  of  the  extremities.  The  jxithology  of  the  disease  h  limited  t3 
changes  in  the  synovial  membrane  in  which  the  usual  manifestations 
of  irritation  and  inflammation  develop  according  to  the  caui?e  prodneing 
the  disease. 


When  this  affection  is  the  result  of  an  irritatian  auch  as  is  produced  by  a 
trauma,  the  presence  of  a  blood-clot,  the  pinching  of  the  synovial  foldts, 
irritation  from  chemical  causeH,  nuch  an  occur  in  gout  and  in  some  ca*es  of  goni 
rhtea,  there  i?*  a  congestion  of  the  synovial  raenibraiie»  the  vesseL*  are  injects 
the  entire  surface  reddened,  piirticularly  about  tlie  line  of  attachment  to  the 
articuhur  cartih^ge^.  These  undergo  no  change,  and  by  their  pearlines-5  art? 
therefore  in  strong  contrast  to  the  reddened  synovial  sarfuces.  Froui  ihe^e  there 
is*  efTu.'^wi  at  first  an  increased  ^juantity  of  synovia,  and  soon  the  exudate  bervniir- 
closely  allied  to  the  serous  effusion  fnund  elsewdiere.  Clear  at  first,  it  has  a  ' 
ency  to  become  turbid  from  the  admixture  of  disintegrated  epithelial  celU  aij  : 
leucocytes.  The  turbidity  is  often  increased  by  the  presence  of  blood-disks  from 
minute  heinorrhatres  into  the  joint-cavity.  Within  the  exuded  tluid  flocculi  of 
fibriu  in  greater  or  less  abuadance  arc  ustially  found.  These  may  be  attached  fco 
the  synovial  fringes  aad  to  the  more  dependent  portions  of  the  joints  or  tbey  may 
be  floating  about  in  the  free  exudate. 

In  mihl  crises  of  .synovitis  tlie  condition  described  lasts  from  a  week 
to  ten  days,  when,  by  the  gradual  absorption  of  the  exudate  and  the 
return  of  the  distended  vessels  to  their  natural  condition,  the  joint 
resumes  it.s  normal  ap[)earauc«  and  function.  In  other  cases  absorptiop 
gCM^s  on  very  i^lowly,  or  it  may  altogether  fail  to  take  place,  unde 
which  circum^it-ances  we  have  established  the  condition  known 
hydmrthrosis,  the  chief  feature  of  which  is  the  etfuslon  into  the  joint. 

Simple  Purulent  Sjmovitia  [iSt/noriih  Caiarrhaiis  Pnruhntn),' 
In  less  favorable  c^i^es  or  in  consequence  of  improper  management  th 
exudation  increases  often  to  enormous  proportions.  Its  character  niai 
also  change  :  turbid  at  first  from  tlie  admixture  of  few  cellular  elementir 
tlu'se  increase  until  the  exmlate  assumes  a  purulent  character*  The 
mpidity  with  wliich  the  effusion  becomes  purulent  is  at  times  so  great 
that  the  synovitis  in  tliese  cases  seems  to  be  purulent  from  the  l>eginuiug* 
Except  for  the  latter,  the  condition  of  the  joint  interior  does  not 
at  tii-st  in  tlie  simple  purulent  form  of  synovitis  from  the  serous. 

Particularly  in  children,  as  Vol  km  an  n  and  Kraase  have  shown,  there  msT 
a  purulent  effusion  into  the  joint  without  destruction  of  the  articular  mtrAi^ 
or  perataaent  impairmcat  of  synovial  membrane,  joint-capsule,  or  Ui^ments,  pr(h 
vided  apontaneoud  perforation  occurs  or  an  early  outlet  be  made  for  the  diaci 

Dry  S3niovitis. — In  certain  cases  of  acute  synovitis  the  fluid  exude 
mny  be  very  small  in  quantity  or  altogether  al)sent*  In  proiM:>rtion  th 
flakes  of  fibrin  are  greatly  increased,  until  they  may  a])|M:*ar  u<  a  con 
tinuous  layer  covering  the  articular  surfaces  and  forming  a  dei>06it  ( 
varying  thickness  on  the  synovial  membrane  and  cartilages.  The  :"' 
thus  thrown  out  shows  remarkable  tendency  towaixl  orgtinizjitioa* 
smootli,  glistening  character  of  the  serous  surfaces  is  lost.  In  \ts  place 
there  ai'c  masses  of  fil>rin,  (d'tcn  unevenly  disposed  aiul  by  joint  move- 
ment often  drawn  into  slircds  of  unequal  length  and  adherent  at  one  or 
both  ends.  If  aidvvlosis  do  not  tx^cur,  thci^e  shreds  may  j*i>eedily 
become  detached  and  present  themselves  in  the  form  of  many  small 
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bodies  the  size  of  a  pea  or  bean,  round  or  ovoid,  and  consisting  of  con- 
centric rings  of  fibrin — rice-bodies.  In  other  cases  the  joint  surfaces  are 
speedily  welded  together  by  the  organization  of  the  exuded  lymph. 
Ankylosis  may  sometimes  follow  these  acute  dry  sy no vi tides  with 
remarkable  rapidity. 

Acute  Suppurative  Arthritis. — The  conditions  above  described  are 
superficial,  and  do  not  involve,  even  if  long  continued,  the  integrity  of 
the  joint  structures.  Acute  suppurative  arteritis,  however,  being  always 
an  evidence  of  grave  infection,  is  almost  from  the  first  desirueiive  in  its 
tendency.  Although  in  the  beginning  the  lesions  are  limited  to  the 
synovial  membrane  and  the  product  may  be  but  a  serous  effusion,  there 
soon  follows  purulent  distention  of  the  joint.  In  addition  to  the  syno- 
vial lining  the  cartilages  participate  in  the  morbid  process.  They  lose 
their  pearly  hue  and  assume  a  reddish  or  even  blue  tinge.  Blood- 
vessels appear  within  them,  and  absorption,  often  in  patches,  takes 
place,  the  subjacent  bone  thereby  becoming  exposed.  Shreds  of  car- 
tilage are  often  raised  in  areas,  become  neci'otic,  and  are  thrown  off  into 
the  joint-cavity.  The  ligaments  become  softened  and  permeated  by 
small  purulent  foci ;  the  joint  becomes  loosened  and  devoid  of  function. 
Displacements  of  the  articular  ends  of  the  bones  are  therefore  of  early 
and  frequent  occurrence.  Ckiries  of  the  articular  endsy  extending  for  a 
greater  or  less  distance  into  the  epiphyses,  results.  The  periarticular 
structures,  bursae,  and  tendon-sheaths  take  part  in  the  suppurative  pro- 
cess. Abscesses  communicating  with  the  joint  occur  ana  develop  in 
different  places.  They  are  often  far  removed  from  the  part  primarily 
involved.  Unless  adequate  treatment  is  instituted  the  destruction  of 
the  joint  invariably  follows.  If  the  limb  is  saved,  the  suppurative  pro- 
cess gradually  subsides  through  the  drainage  given  by  fistulous  forma- 
tions or  by  surgical  treatment.  The  joint-cavity  is  almost  always 
obliterated.     Ankylosis,  fibrous  or  bony,  is  an  almost  inevitable  result. 

Symptoms. — ^The  superficial  position  of  most  of  the  joints  facilitates 
the  recognition  of  a  simple  synovitis.  Except  in  the  joints  deeply  seated, 
like  the  shoulder  and  the  hip,  the  four  cardinal  symptoms  of  inflamma- 
tion can  be  easily  recognizea.  In  the  latter  joints  only  are  we  called 
upon  to  look  to  other  than  the  characteristic  symptoms  for  recognition 
of  the  ccmdition.  As  has  been  said  in  the  symptomatology  of  joint 
injuries,  the  patient  first  complains  of  pain,  which,  as  a  rule,  is  i)ropor- 
tionate  to  the  rapidity  of  the  joint  distention  with  fluid.  Generally  the 
pain  is  complained  of  in  the  joint  itself  Only  in  exceptional  cases,  as  in 
the  hip,  it  is  felt  in  a  part  far  removed.  With  the  pain  there  is  associ- 
ated more  or  less  tenderness,  often  felt  at  one  or  more  i)oints  along  the 
articular  line  rather  than  over  the  entire  area.  In  cases  of  traumatic 
origin  the  reason  for  this  is  apparent.  In  other  cases  Volkmann  has 
ascribed  these  special  points  of  tenderness  to  the  deposit  beneath  them 
of  fibrinous  material.  It  is  more  probable,  however,  that  these  si>ecial 
points  of  tenderness  correspond  to  the  attachment  of  ligaments  or  aupli- 
catures  of  the  synovial  membrane,  which  are  stretched  by  unequal  ten- 
sion of  the  effusion  in  the  joint  when  pressure  is  made  over  them.  Where 
pain  is  not  complained  of  when  the  limb  is  at  rest,  it  will  often  be  found 
to  be  very  severe  when  any  effort  at  motion,  voluntar}'  or  passive,  is 
made.     The  swelling  is  the  most  marked  feature  of  a  simple  synovitis. 
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Often  within  twenty-four  or  forty-^ight  hours  it  is  sufficiently  dev^elop 
to  Imve  effaced  all  of  the  normal  outliues  uf  tho  joint. 

Tbe  groovea  on  both  sides  of  the  patella,  tl>e  supra-  and  mfnipatellar  depr< 
sioDS,  are  often  thoa  early  ettkced  and  diatinit  fine  luation  manifested.    The  patellj 
with  a  little  tap  of  the  finger  can  be  made  to  strike  the  anterinr  intercondylo' 
depre«4iion  from  which  it  has  beea  liftefl  by  the  serous  effusion  (ballottement). 
the  ankle  the  swelling  m  most  and  soonet^t  marked  below  the  malleoli  and  in  f 
of  the  joint.     In  the  elfjow  the  grooves  between  the  olecranon  and  eondyk^ 
become  obliterated,  and  ot\en  the  swelling  is  marked  between   the  head  *>^'  *h^ 
radius  and  the  outer  ermdyle.     In  the  wrist  the  ^welling  makes  itself  >** 
apparent  l>eaeath  the  styloid  processes  of  radius  and  ulna,  and  the  antero-po-L  :    . 
djaineter  of  the  joint  becomes  to  the  naked  eye  greatly  increased.     The  etfbsiun 
into  the  shoulder-joint,  ils  a  rule,  manitest*  itself  by  a  greater  fulness  and  by 
increased  antero-posterior  nu^a.suremerit.     Except  through  the  axilla  eflUs^ion  into 
the  joint  cannot  he  ea-sily  mapped  out,  because  uf  the  thick  muscular  covering 
upon  its  outer  anterior  and  posterior  mirfaces.     For  the  same  reason  etfUsions  into 
the  hip  are  also  recognized  with  great  didiculty.     Oceasionttlty  a  tumeJaction  in 
front  of  the  joint  or  tn  the  outer  side  and  behind  the  trochanter  gives  p**- 
evidence  of  joint  effusion,  and  a  sensation  of  deep  fluctuation  may  occasion; ti 
obtained. 

The  development  of  an  aeiite  synovitis  is  very  frequently,  nlthongh 
not  always,  asHm^iated  with  definite  ehan^e  in  the  position  of  the  limb* 
For  the  most  |)jnrt,  one  mkhtyttf  between  flvxi on  and  exfenmon  is  a??55iinie<J, 
anti  niuititaiucd  throughout  the  entire  course*  of  the  disease.  The  knee 
beeoines  Hexed  upon  the  tliigli,  tlie  foot  beeomes  placed  in  the  |K>!?iition 
of  talijMj's  equiuus,  the  hip  beeornes  flexeil  and  alnbieted.  When  tlw^ 
shoulder  is  involved  the  iinn  is  held  elose  to  tlie  side  of  tlie  Ixxly 
disease  of  the  elbow  tlic  forearm  is  extended  at  an  angle  of  140°;  d 
disease  of  the  wrist  thei*e  is  a  flight  drop,  the  tiiiirer^  are  maintaine 
almost  in  extension,  and  the  hand  somewhat  flexed  un  the  f(»reiinn.  Th 
assumptitui  of  tlu*se  ]wisitions  has  \wvn  aeeniiuted  for  through  the  fao 
that  by  them  an  eipial  pressure  on  different  part  of  the  joint  suriaee 
secured,  since  they  are  |K^sitioiis  taken  Ijy  tbe  joints  when  rujeeted  experU 
mentally.  This  exjdanation  does  not  obtain  in  cases  of  syno\atis,  sic 
in  some  of  grent  distention  with  serous  tluid  nn  faulty  position  is  assumed 
In  every  ease  of  paettieni  ^ifitorffiH  this  ten^leiiey  to  contnieturt*  make 
itself  appnreut  early,  as  it  d<>es  also  iu  rases  of  tubercular  diseast%  to  be 
hereafter  eonsidcR'd.  It  is  exeeedingly  pmbable,  theref«u*e,  tlmt  the 
eontraeture  is  a  reflex  pliennmenon  uiauifestetl  only  when,  fnmi  th 
nature*  of  the  disease,  prohniged  fixati<m,  in  the  position  in  wliieh  extcn 
SOTS  and  flextu's  are  equally  favored,  is  to  l>e  maintaint^d  for  a  long  time 

The  synipttrms  hitherto  eonsidercfl  are  far  tutire  inijiortant  than  the 
remaining  canlitial  symptoms  of  eednei^^  and  heaf.  In  simple  sero(U 
synovitis  re<lness,  as  a  rule,  is  altogetlier  aliseut.  In  the  [^undent  fonU 
it  is  present  only  when  prejianitiims  are  uuikiug  lowaitl  s[MftntiUuvl 
ous  perforation.  When  synovitis  is  the  residt  of  joint  couttision  the 
reaetion  foU owing  fKM'inrtieidar  injury  is  often  causative  of  a  redness  far 
in  excess  of  tiiat  whtr^h  follows  the  synovitis  alone.  In  joints  sujier- 
ticially  |*laced,  tike  the  elbnw,  tbe  knee,  and  the  wrist,  a  h)etd  elevation 
of  temjK'ratiire  id^frrmi  one  to  two  degrees  may  usttally  Ik*  reeognixed. 

The  general  condition  in  causes  of  simple  serous  synovitis  is  commonly  no 
influenced  by  the  disease.  Extensive  efTusiona  may  take  place  in  the  joint  without  1 
other  than  local  symptoms.  This  is  parti<'uhifly  true  of  the  synovitis  which  is  the! 
result  of  an  irritation  such  as  a  j«rimHry  trauma  will  produce.     As  has  already 
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been  stated,  the  absorption  of  blood  may  elevate  the  temperature  one  or  two  degrees, 
but  after  two  or  three  days  the  temperature  returns  to  the  normal. 

In  cases  of  suppurative  synovitis  the  general  symptoms  reflect  the 
greater  gravity  of  the  local  condition.  With  the  systemic  absorption 
of  the  products  of  inflammation  the  usual  accompaniments  of  toxsemia^ 
chills  and  continuous  fever,  coating  of  the  tongue,  and  anorexia,  are 
found. 

The  general  symptoms  of  acute  suppurative  arthritis  are  proportionate 
to  the  severity  of  the  local  condition.  Almost  from  the  beginning  the 
temperature  rises  from  three  to  five  degrees,  and  continues  with  morning 
remissions  until  vent  is  given  to  the  inflammatory  products  or  untfl 
death  ensues  from  exhaustion.  The  fatality  of  this  conaition  has  already 
been  referred  to  in  the  section  on  Penetrating  Wounds  of  the  Joints. 

In  the  dry  form  of  synovitis  many  of  the  local  symptoms  of  the 
serous  and  purulent  variety  are  absent.  Pain  and  tenderness  are  often 
very  marked,  and  out  of  all  proportion  to  the  swelling,  which,  as  a  rule, 
is  slight.  In  these  cases  the  tendency  to  faulty  position  is  very  early 
developed.  When  efforts  at  motion  are  made  crepitus  is  felt.  Move- 
ments of  the  patella  upon  the  front  of  the  femoral  condyles  may  like- 
wise elicit  sucn  joint  crepitus.  When  the  latter  is  insufficient  to  be  felt 
it  is  distinctly  audible  when  the  ear  is  placed  over  the  joint  and  the 
articular  surfaces  are  moved  upon  each  other.  Passive  movements  are 
more  painful  than  in  the  synovitis  with  effiision,  and  the  pain  associated 
therewith  increases  with  the  tendency  to  the  formation  of  adhesions. 
The  latter  may  form  as  early  as  the  first  week,  and  be  firm  enough  to 
demand  the  anaesthetizing  of  the  patient  for  their  severance  and  the 
correction  of  the  concomitant  deformity.  The  general  symptoms  in 
cases  of  acute  dry  synovitis  are  often  out  of  proportion  to  the  severity 
of  the  local  condition. 

Etiology. — The  etiological  factors  of  acute  diseases  of  the  joints 
may  be  divided  into  the  traumatic  and  the  non-traumatic.  The  former 
have  been  sufficiently  considered  under  the  head  of  Joint  Injuries. 
Without  the  history  of  a  trauma,  acute  inflammation  occasionally  devel- 
ops without  any  recognizable  cause.  Non-traumatic  joint  inflammaiions 
are  often  secondary  to  lesions  in  the  vicinity  of  the  joint.  Acute  inflam- 
mations of  the  joint-structures  also  often  develop  by  extension  from 
disease  in  the  vicinity. 

Chronic  osteitis,  periarticular  abscesses,  epiphyseal  osteomyelitis,  or  erysipelas 
of  an  extremity  may  by  extension  of  the  process  involve  a  joint  in  the  vicinity. 
Suppurative  disease  in  the  tendon-sheaths  of  the  hand  and  foot  are  not  infrequently 
the  cause  of  acute  destructive  inflammation  of  joints.  Direct  perforation  of  the 
joint-capsule  from  the  outside  does  not  ordinarily  take  place  in  this  process,  but  it 
18  through  the  slow  invasion  of  the  capsule  by  the  pus-formers  from  without  that 
the  disease  is  grafted  on  the  joint  interior. 

A  tubercular  nodule  in  the  epiphyses  by  breaking  into  the  joint  will  speedily  set 
up  a  synovitis  which  at  first  is  serous.  Many  of  the  non-traumatic  inflammations 
of  ioiiits  are  but  the  manifestations  of  systemic  involvement,  and  may  therefore  be 
called  infective.  Pycemia^  puerperal  fever ^  gonorrhcea,  the  acute  exanthemata^  rheu- 
maturni,  and  gout,  all  have,  as  frequent  complications,  one  or  other  form  of  acute 
joint  disease,  limited  according  to  the  severity  of  the  local  infection  either  to  the 
synovial  membrane  or  deeply  involving  the  structures  entering  into  the  joint 
formation. 

The  synovitis  of  pycemia  and  puerperal  fever  is  ordinarily  characterized  by  the 
involvement  of  more  than  one  joint,  either  simultaneously  or  in  succession.    The 
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joints  affected  are  usually  the  larger  oiies^  like  the  knee  and  shoulder.  Genei^lly 
the  joint  effusion  i*  purulent  from  its  InceptiurL  The  pus  when  evacuate<l  is 
usually  thin  aiui  Haky,  but  often  la  very  fouL  The  aenfe  eAnufhemnta — with  which 
for  present  purposes  might  be  classed  tf/phoki  J'ci-rr — which  mo?<t  frequently  ar« 
tfillowed  by  i<ynovitJs  in  their  relative  order  are  variola,  scarlet  fever,  measles,  I 
ariil  typhoid  fever.  An  a  rule,  the  joint  complication  develops  during  the  perirxi 
of  convalescence,  and,  except  in  the  ea^je  of  variola,  is  ordinarily  ?*crou!*  in  it-^ 
character*  In  variola,  however,  suppuration  of  the  joint  is  not  at  all  uncommon. 
In  the  suppurative  processes  of  joiot*i  which  occai^iojially  accompany  the  amtr 
infectious  diHua-scs  the  specific  microbe  of  the  individual  diseai*e  has  not  been  fouiil 
in  the  joint  eHu^^ion.  The  staphylococcus  aureus  hm  been  nK>st  frequently  tjbiier\  m. 
and  in  graver  infections  the  streptocnccus.  In  the  arthritis  following  typhoid  ft^\>  r. 
the  hip  is  more  frei|uently  affected  than  any  other  joint.  Occasionally  *^upp^ratioIl 
does  not  take  place  and  complete  recovery  may  en^tue.  More  frequently,  however, 
the  joint  lesions  leave  in  their  wake  ankylo^k  or  spouhtneouN  dhlocttiion.  In  4^  cities 
of  joint  di-scase  from  typhoid  fever  collected  by  Keen,  30  were  subjects  of  spon- 
taneous luxation,  of  which  27  were  of  the  hip,  2  of  the  shoulder,  and  I  of  the  i 
knee.  The  synovitis  which  is  the  chief  symptom  of  rheumatism  is  sufficientlr 
characterised  by  the  rapidity  of  the  joint  effusion,  its  serous  character,  and,  above 
all,  by  the  periarticular  swelling  and  redness  and  the  number  of  JQiDt^  that  are 
simultaneously  or  ftuccessively  involved, 

Goufif  stftmviti^  h  but  a  manifestation  of  the  general  condition.  It 
h  serous,  liniitetl,  usually  to  the  n)ftMtarsi>-pl*jilaugcntl  joint  uf  the  left, 
foiit,  assfMMittecl  with  exteoHive  ix'riartieular  s^welling  ami  reclue>^*. 
Thnuigh  the  soft  parts,  after  the  subsidence  of  the  acute  disease, 
u<Hlules  of  caleureotis  de]Mrsit  can  utten  he  felt  within  and  about  the 
jcdul  structures,  more  m-  less  detaciiit:  the  joint  outliiUMind  limiting  ino 
tion  to  a  varyiug  degive.  The  suhjecti%'e  symptoms  of  |min  and  of  tender- 
ness are  far  in  excess  of  the  Itx-al  luulerlying  eomlitions.  Both  rheu-^j 
inatie  and  gouty  syuuvitis  are  further  ehameterized  by  their  tendeney  td^f 
beciJUie  .-"ubaeute  and  even  chronic.  The  structural  ehcinges  involve  the^^ 
Ciirtilage,  ligaments^  and  periarticular  structures.  Both  of  these  forms 
of  synovitis,  but  {mrticularly  the  gouty,  are  characterized  further  by 
their  tendency  to  reciir. 

Po^t-t/miorrhmii  Mi/iwrtfiSy  when  it  develops,  usually  appears  chiring 
the  period  of  grt^atest  activity  of  the  primary  nrethnd  disease.  In  the 
great  maj^>rity  of  cases,  therefore,  it  will  \w  found  before  the  end  of  the 
third  week.  Immunity  from  a  synovitis,  however,  does  not  exist  tintU 
the  complete  ccsstitiou  (d'  the  discharge. 

While  it  i5  uncommon,  gonorrhceal  synovitis  occasionally  develops  as  a  com- 
plication of  what  appears  to  be  an  insignificant  p^leety  di:<charire.  (See  Chapter 
xL)  Bpecial  predilection  is  Hhown  for  the  knee.  Of  2(>r»  caaes  tabulated  by 
Lagrange,  the  knee  wa.'^  affected  in  83,  the  ankle-joint  in  32,  fitigen*  and  toea  in  23, 
the  hip  in  16,  the  wrist  in  14,  the  i*houlder  in  12,  and  the  elbow  in  IK  That  nil 
joints  may  become  invtdved  is  i*how^n  by  thisi  tabulation,  to  which  the  temporo- 
maxiilary,  the  sacro-iliac,  and  the  sterno-clavicular  joint;'  afford  a  contingent.  Aa 
a  rule,  gonorrhfeal  synovitis  affeeta  one  joint  at  a  time,  but  it  may  be  polyarticular. 
It  appears  luore  fretjuentty  in  men,  but  does  not  altr)gother  spare  women. 

Closely  allied  etirdogi cully  to  pniorrliieal  syuovitis  is  whtit  mii^ht  be 
termed  nreikrai  Mpiovftm,  Oeeawionally  the  (Hissage  of  a  fcK>una  or  a 
catheter  in  a  urethm  apjKtrently  normal  is  iVdlowed  by  a  joint  affeetioii 
indistinguishable  from  that  under  crmsideratiou. 

The   relation  of  gonorrhceal  synovitin  to  the  primary  diseiu^e  is  not  clcarlj 
onrlerstood.     Most  careful  observers  like  Kammerer,  Petrone,  and  Bou.^uct  httv« 
found  the   pathogenic  diplococcus  of  Xeissner  in   the  exudate  removed  from 
gonorrhojal  synovitis.     Per  cQtdra^  in  the  hands  of  many  observer*  the 
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has  been  negative.      The  discrepancy  may  be  due  to  the  fact,  as   Kammerer 
has  pointed  out,  that  it  is  only  during  the  height  of  the  disease  that  the  specific 

§erm  of  Neisser  can  be  found.  In  a  very  recent  case  of  gonorrhoeal  synovitis  he 
iscovered  the  diplococcus ;  on  making  an  arthrotomy  on  the  same  case  eighteen 
days  later  the  search  proved  negative.  Usually  gonorrhoeal  synovitis  is  serous  in 
its  character ;  very  rarely  it  becomes  suppurative.  In  the  latter  cases  ordinary 
pus-formers  have  been  found  more  frequently  by  all  investigators  than  the  specific 
gonococcus. 

The  DIAGNOSIS  OF  GONORRHCEAL  SYNOVITIS  IS  not  difiicult  wlien 
the  presence  of  the  primary  disease  is  known.  From  ordinary  rheuma- 
tism it  may  be  recognized  by  its  being  mono-articular,  by  the  low  range 
of  temperature,  the  absence  of  the  profuse  sweating  and  heavily-loaded 
urine  cnaracteristic  of  rheumatic  disease.  Gonorrhoeal  rheumatism  (as 
it  is  too  often  misnamed),  as  a  rule,  retrogrades  slowly  toward  recovery. 
Often,  however,  the  eflFusion  becomes  permanent.     In  other  cases  the 

f)lastic  material  thrown  out  tends  toward  the  formation  of  fibrous  anky- 
osis.  Most  ankyloses  of  the  knee  that  are  not  the  result  of  tubercu- 
losis or  trauma  in  young  male  subjects  owe  their  origin  to  gonorrhoeal 
infection.  Syphilis  very  rarely  produces  primary  acute  articular  disease. 
Occasionally  auring  the  eruptive  stage  joint  pains  are  complained  of. 
Serous  eflFusions  do  not  occur  frequently,  and  are  almost  altofi:ether 
limited  to  the  knee.  Ordinarily,  the  joint  complications  of  syphilis  are 
secondary  to  gummatous  deposits  in  the  epiphyses.  In  the  hereditary 
syphilis  of  early  life  multiple  joint  lesions  of  this  nature  are  often  seen. 
Treatment. — The  treatment  of  acute  inflammation  of  joints  has  a 
fourfold  object :  First,  the  limitation  of  the  inflammatory  process ;  sec- 
ond, the  removal  of  the  products  of  inflammation  ;  third,  the  prevention 
of  deformity  ;  and  fourth,  the  restoration  of  full  physiological  function. 

(1)  Among  the  methods  of  curtailing  inflammation  may  be  mentioned, 
in  the  first  place,  position  and  rest.  In  inflammation  of  the  larger  joints 
of  the  upper,  and  of  necessity  of  the  lower  extremities,  the  patient  must 
be  put  to  bed.  In  diseases  of  the  knee,  the  ankle,  the  elbow,  and  the 
wrist  the  limb  should  be  suspended  at  nearly  a  right  angle.  The  disad- 
vantage given  by  position  to  the  arterial  circulation  is  often  of  itself  suf- 
ficient to  cut  short  an  attack  of  synovitis.  Unfortunately,  in  inflamma- 
tory" conditions  of  the  hip  and  of  the  shoulder  these  advantages  cannot  be 
obtained.  Rest  should  further  be  secured  by  placing  the  part  upon  a 
proper  splint,  and  the  circulation  should  be  as  far  as  possible  controlled 
by  the  application  of  an  elastic  bandage.  As  elsewhere,  this  should 
not  be  directly  applied  to  the  skin,  which  would  speedily  macerate,  but 
over  one  or  two  thicknesses  of  gauze.  When  the  tenderness  and  pain 
will  not  admit  of  such  pressure  the  appliciition  of  an  ice-bag  or  astrin- 
gent lotions,  sugar  of  lead  and  tincture  of  opium  or  the  chloride  of 
ammonium,  will  be  of  service.  The  general  condition  of  the  patient 
in  the  simple  form  of  synovitis  rarely  requires  any  special  attention. 

(2)  For  the  removal  of  the  produds  of  inflammation  the  preparations 
of  io<line,  of  mercury,  and  of  lead  have  been  used  from  time  immemo- 
rial, but  with  rather  doubtful  results.  The  reix^ated  use  of  blisters  and 
of  the  hot  iron  will  not  infrequently,  in  eases  that  have  passed  through 
the  acute  stage,  cause  a  speedy  and  ixTmanent  reduction  of  the  joint 
swelling.  To  further  facilitate  the  removal,  and  at  the  same  time  ensure 
joint  fixation,  fixed  dressings,  like  the  plaster-of-Paris,  the  starch,  and 
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the  silicate-of-sfKla  blindage,  have  been  highly  recommended.    Their  use, 
hijvvever,  shmihl  l>e  limited  to  ten  dayi^  ur  two  weeks  at  a   time,  after  J 
which  an  ins|K'etion  of  tlie  joint  is  iieees^sary  to  fVirestall  the  developmeut^ 
of  ankylosis.      Very  etleetive  in  hastening  {ibsor|>tion  of  seroiLs  prtKhictii 
of  inllamniation  is  mff^^sfn/r.     Wlien  methi-KJieally  applied  once  or  twice. 
daily,  anil  followed  by  the  U8e  of  elastic  c<mipre.s8ion,  it  will  remove  the 
great  majority  of  synovial  eifusions.     As  auxiliary  to  the  hx-sil  tpeatment^ 
very  great  faith  may  lie  placed   in  the  internal  administrntion  of  the 
imlidc  of  ])utassinm.     When,  notwithstanding  the  procedures  here  de 
scribed,  the  ctfosion  continues,  recourse  should  be  had  to  asjnration  of 
thf  joint.    This  shtaild  not  be  delayed  mnrc  than  two  or  three  weeks,  lest 
the  relaxation  of  the  periarticular  structures  leaves  the  joint  in  a  wr- 
mauently  weakened  coiulition.     The  aspiration  should  always  be  clone 
with  the  strictest  aseptic  prei^utions,  a  large  needle  being  n.sed  and 
obliqne  puueture  being  ntade  through  the  overlying  soft  jwrts.     All 
tlic  fluid  cif  course  cannot  be  remove<l  by  aspiralimK     The  removal  of 
only  a  |>art,  luiwever,  will  relieve  the  intra-ariicalar  tension  to  a  degr 
compatible  with  the  functiim  of  absorption  by  tlie  s^ynovial  membrane 
In  luit  a  few  eases,  jxirti(*ularly  of  the  subacute  variety,  the  teDdencv  to 
the  reaccumulation  of  fluid  is  great*     WIkmi  one  or  two  aspirations  have 
failed,  a  |M.*rnKUicnt  cure  can  onhuarily  \}v  si^cured   by  the  tfijectinn  intOi 
the  joint-cavity  of  two  or  thrrx^  drachms  <if  a  5  |>er  cent,  j^obition  of  ear-j 
bolic  acid.     This  inje<*tioTi  shoulil  juH^femidy  l)c  made  thnatgh  a  lar 
trocar,  the  joint  being  distended  wilh  tis  nuich  of  the  solution  as  it  will 
hold,  when   all  but  two  or  thi-ee  drachms  are  allowe<l  to  eome  away] 
through  the  cannula.     In  eases  of  ]>yoid  effusions  relief  will   not  ordi* 
narily  be  obtained  without  this  treatuuMit. 

In  cases  c*fsnpj>nnitive  arthritis  efficient  dnnnagc  must  be  secured  at  i 
the  earliest  possible  moment.  It  is  only  by  early  and  efficient  drainageJ 
that  the  joint  function  can  in  a  mc»asure  be  saved. 

In  vcr\^  many  instances  the  removal  of  the  entire  synovial  membrancl 
and  as  much  of  the  artieidar  cuds  of  the  btmes  as  may  l>e  diseiisedl 
(arfhrotointf)  would  |)rove  tlie  best  <-ouservatism  ]>racticabk\  It  is  only! 
in  the  cxcuptioual  cases  of  acute  articular  suppuration  tluit  rc^eourse  mustj 
!>c  luid  to  amputation, 

(3)  J)rformthf  />  tn  he  pirverdrd  by  giving  tlie  limb  a  proper  position j 
from  the  ver\^  beginning,  and  one  which,  in  the  event  of  ankyitisis,  would  I 
leave  it  most  useful.  Tfu*  knee  should  thereftire  always  \w  kept  extended,] 
the  elbfiw  at  nearly  a  riglit  angle,  and  the  wrist  midway  between  prona- 
tion and  sujunatioiL  In  diseases  of  the  hip  the  leg  is  to  be  extendech  I 
As  the  tendency  to  deformity  i>ften  manitests  itstdf  early,  it  may  be] 
already  present  when  the  tmse  first  comes  under  obserNHtion.  At  anyj 
cost  this  should  be  eorrected  as  scmn  jiossible,  either  by  gradual  exten- 
sion or,  if  need  be,  fVircibly  under  gciu'ml  aiuvsthesia.  By  the  use  of] 
projKT  sup^Mirt  the  recurrenc^^  of  the  cleforraity  can  onlinarily  be  ob-] 
via  ted. 

(4)  Restoration  of  ftutrtton  is  the  most  tlifficult  achievement  in  the! 
treatment  of  acute  joint  diseases.     It  can  be  met  only  by  proijerly  eon- 
ducted  |>assive  movement.^^  instituted  as  soon  as  the  height  of  the  inflam- 
matory actirui   has  been   thc»riuighly  passed.     The  rc^stonition  of  joiat- 
function  must  be  jmrticularly  cared  tor  in  ciises  of  syuovitii*  which  earlyj 
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manifest  a  tendency  toward  joint  fixation.  Such  are  the  dry  synovitides 
and  those  which  complicate  gonorrhoea  and  the  acute  exanthemata.  In 
these  cases  the  use  of  an  immobile  dressing  for  two  or  three  weeks  will 
often  permanently  impair  joint  movement.  Where  it  is  already  impaired 
passive  movements  and  massage  are  most  serviceable  in  restoring  joint 
function. 

Ohbonic  Diseases. 

Hydrarthrosis. — This  term  is  used  to  designate  a  sercms  effusion  into 
a  joiiU  with  a  tendency  to  chronidty.  Strictly  speaking,  it  is  not  a  dis- 
ease, but  a  result  common  to  many  conditions  m  and  about  the  joints. 
Often  in  its' inception  it  is  the  result  of  an  irritation  or  an  inflammation, 
the  acute  synovitis  having  become  chronic.  On  the  other  hand,  the 
effusion  is  often  the  result  of  changes  in  the  vicinity  of  joints. 

A  tubercular  or  gummatous  nodule  in  an  epiphysis  or  a  sarcoma  of  the  epiphys- 
eal end  of  the  bone  will  occasionally  be  associated  with  a  serous  effusion  into  the 
adjoining  joint-cavity.  Chronic  articular  rheumatism  and  osteoarthritis  are  also  at 
times  associated  wit£  joint  effusion,  although,  as  a  rule,  in  these  cases  the  hydrar- 
throsis is  limited  in  extent.  Retarded  circulation  that  in  other  parts  produces  an 
oedema  will  at  times  be  followed  by  hydropic  effusion  into  the  joints.  The  local 
retardation  of  circulation,  such  as  occurs  in  phlegmasia  alba  dolens,  is  not  infre- 
quently followed  by  an  effusion  into  the  knee  which  may  continue  long  after  the 
subsidence  of  the  primary  lesion.  There  are  other  cases,  however,  in  which,  with- 
out any  of  the  causes  named,  hydrarthrosis  develops,  and  in  whicn  the  etiology  is 
altogether  unknown.  An  interesting  class  of  cases  was  described  as  hydrarthrosis 
intermittens  bv  Seeligmliller  in  1880.  In  this  form  of  disease  the  efiUsion  recurs  at 
fixed  intervals,  usually  in  both  knees.  It  reaches  its  height  often  in  a  few  hours, 
continues  unchanged  for  from  forty-eight  to  seventy-two  hours,  and  then  disap- 
pears. In  a  case  seen  by  the  writer  this  condition  continued  during  three  years 
without  leaving  the  joint  permanently  damaged  or  seriously  interfering  with  loco- 
motion, even  during  the  height  of  the  effusion.  In  only  two  of  the  recorded  cases 
was  there  a  previous  history  of  malaria. 

Larger  joints,  like  the  knee,  the  elbow,  the  shoulder,  and  the  hip, 
are  often  the  seat  of  hydrarthrosis,  although  the  knee  is  affected  more 
frequently  than  all  of  the  rest  of  the  joints  together.  The  character  of 
the  effusion  is  ordinarily  serous ;  occasionally  it  is  tinged  Avith  bloody 
and  contains  at  times  shreds  of  fibrin,  free  globules  of  oil,  and,  in  old- 
standing  csises,  fat-crystals.  In  its  amount  it  varies  materially.  In  the 
knee  there  may  be  just  enough  of  an  effusion  to  efface  the  patellar 
grooves,  or,  in  old-standing  cases,  as  much  as  a  pint.  With  tne  long 
continuance  of  hydrarthrosis,  irrespective  of  its  cause,  certain  structural 
changes  result.  The  synovial  membrane  in  its  deei)er  layers  becomes 
very  considerably  thickened;  the  folds  or  reflections  show  marked 
induration,  and  can  often  be  felt  in  distinct  ridges.  The  synovial 
fringes  become  enlarged,  oedematous,  and  by  proliferation  far  more 
numerous  than  in  the  normal  condition.  The  articular  surfaces  of  the 
bones  are  ordinarily  unchanged.  The  important  ligaments  do  not 
usually  become  relaxed,  so  that  pathological  displacements  are  never 
seen. 

Although  in  long-standing  cases  of  hydrarthrosis  appreciable  muscular  atrophy 
ensues,  contractures  are  very  uncommon.  Only  so  far  as  the  presence  of  the  nuid 
acts  mechanically  is  the  joint  function  restricted.  When  the  accumulation  is 
large,  the  bursa  with  which  the  joint  is  in  communication  ordinarily  participate 
in  the  effusion,  thereby  giving  to  the  joint  surface  an  uneven,  at  times  lobulated. 
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appearance.   When,  as  at  times  occurs,  the  hydrarthrosis  disappears  spontaneonsly 
the  bunial  efiusion  may  remain  unchanged. 

The  DIAGNOSIS  OF  HYDRARTHROSIS  of  the  knee,  the  elbow,  the 
wrist,  or  the  ankle  is  easily  made.  Effusions  into  the  shoulder  and  hip 
can  only  be  recognized  directly  when  they  are  quite  lai^.  The  wave 
of  fluctuation  in  extensive  effusion  is  distinct.  The  articular  outlines 
are  effaced,  and  in  the  knee  the  ballottement  of  the  patella  can  be  easily 
demonstrated.  The  chronicity  of  the  condition,  its  slow  development, 
the  absence  of  rise  of  temperature  and  of  pain,  confirm  the  diagnosis. 

The  PROGNOSIS  OF  HYDRARTHROSIS  is  largely  that  of  the  under- 
lying condition.  In  the  simpler  forms  spontaneous  cures  occasionally 
result.  As  a  rule,  considerable  fluctuation  in  the  quantity  of  the 
effusion  is  manifested.  A  partial  or  total  absorption  will  often  be  fol- 
lowed by  an  increase  and  reaccumulation  of  the  fluid. 

Treatment. — In  comparatively  recent  cases  of  hydrarthrosis 
absorption  may  often  be  secured  by  the  treatment  advocated  for  acute 
synovitis  with  serous  effusion.  Friction,  methodical  nmsfKtge,  repeated 
blidera,  and  the  continuous  application  of  an  eladic  bandage  will  often 
effect  a  permanent  cure.  In  the  failure  of  these  measures  recourse  may 
be  had  to  immobilization,  from  which  the  danger  of  ankylosis  is  not  so 
great  as  in  the  cases  of  acute  disease.  In  the  majority  of  old-standing 
cases,  however,  recourse  must  be  had  to  aspiration  of  the  joint,  to  be 
followed  by  irrigation  with  a  5  per  cent,  solution  of  carbolic  acid,  of 
which  from  five  to  ten  cubic  centimetres  may  be  allowed  to  remain 
within  the  joint.  To  make  the  injections  painless,  a  i-  per  cent,  solution 
of  cocaine  may  be  injected  before  introducmg  the  caroolized  water.  In 
cases  whrre  even  this  has  failed  the  draining  of  the  joint  may  be 
resorted  to. 

A  few  cases  have  recently  been  recorded  in  which  free  incimon  of  the  joint  has 
been  made,  the  synovial  surfaces  thoroughly  rubbed  with  pledgets  of  gauze,  pro- 
liferated and  hypertrophied  synovial  fringes  removed,  and  the  joint  closed.  A 
simpler  method  is  what  the  writer  would  call  that  by  subcutaneous  drainage. 
A  rttrand  of  silkworm  gut  is  passed  by  means  of  a  trocar  through  the  affected  joint : 
the  ends  of  the  strand  are  then  carried  subcutaneously  through  the  periarticular 
tissues  to  a  small  incision  made  midway  between  the  points  of  entrance  and  exit 
Afler  being  tied  the  knot  is  buried  and  the  wound  of  incision  and,  if  need  be, 
the  punctures,  are  closed  by  sutures.  The  drainage  is  thus  carried  into  the  peri- 
articular subcutaneous  tissue,  which  does  the  absorbing,  and  through  which  and 
through  the  joint  there  passes  a  strand  of  silkworm  gut.  After  a  cure  has  been 
effected  the  silkworm  gut,  if  need  be,  can  be  readily  removed. 

Chronic  Articular  Bheumatism. — This  is  a  condition  of  advanced 
life  and  often  found  in  the  lower  social  strata.  Individuals  who  have 
always  been  well  nourished  are  not  often  subject  to  this  disease.  It  occurs 
oftener  in  men  who  have  led  exposed  lives :  the  earlier  decades  of  life 
are,  as  a  rule,  exempt.  The  disease  may  follow  in  the  wake  of  an  acute 
rheumatic*  attack  ;  generally  it  is  subacute  or  chronic  from  its  inception. 
Like  its  acute  prototype,  it  is  polyarticular.  The  pathological  changes 
of  clironic  articular  rheumatism  vary  with  its  severity  and  duration. 
Joint  effusions  are  ordinarily  limited  in  amount,  if  at  all  present.  Pri- 
marily, the  synovial  membrane,  the  capsule,  and  the  periarticular  stnic- 
tures  are  involved.  The  synovial  membrane  becomes  thickened,  the 
ligaments  indurated,  and  periarticular  fascisB  show  a  tendency  to  become 
fixed. 
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Consequent  upon  this  irritative  hyperplasia,  the  joints  often  become  fixed  and 
a  fibrou^  ankylosis  results.  The  cartilages  and  the  articular  ends  of  the  bones 
remain  unchanged  for  a  long  time.  It  is  only  after  prolonged  fixation  that  cell- 
proliferation  in  the  cartilaginous  covering  takes  place,  followed  by  abnormal  bone- 
formation.  This  metamorphosis  of  bone  occurs  relatively  often  in  the  small  joints, 
particularly  in  women  over  thirty. 

The   SYMPTOMS  AND   COURSE  OF  CHRONIC  ARTICULAR  RHEUMATISM 

correspond  to  the  morbid  conditions  described.  Mild  or  severe  pain 
in  one  or  more  joints  will  be  complained  of.  This  is  associated  with 
restricted  movement  in  the  respective  joints.  There  is  usually  an 
absence  of  redness  over  and  about  the  joint,  and  tenderness  is  never 
excessive. 

Joint  motion  is  very  often  associated  with  a  distinct  crepitus.  With 
the  continuance  of  the  process  restriction  of  motion  and  faulty  position 
^\^ll  often  eventuate  in  the  disability  of  an  entire  limb.  It  is  in  this 
way  that,  by  the  multiplicity  of  joints  involved,  the  subject  of  chronic 
articular  rheumatism  is  often  permanently  invalided.  Acute  exacerba- 
tions of  the  chronic  disease  are  of  frequent  occurrence. 

The  DIAGNOSIS  is  ordinarily  easily  made.  The  conditions  with  which 
it  may  be  confounded  are  arthritis  deformans  and  the  articular  affections 
consequent  on  diseases  of  the  spinal  cord. 

The  TREATMENT  of  this  Condition  is  chiefly  general.  During  the 
acute  exacerbation  sodium  salicylate  is  as  serviceable  as  in  the  typical 
acute  articular  disease.  During  the  intervals  alkaline  waters,  particu- 
larly those  containing  lithia,  have  been  found  efficient.  Sulphur  and 
mud  baths,  when  long  continued,  seem  also  to  have  proven  serviceable. 
Methodical  massage  may  accomplish  much  in  overcoming  joint  fixation, 
hastening  the  absorption  of  effused  fluids  and  reducing  the  thickened 
capsule  and  periarticular  structures. 

OBteo-arthritis. — This  is  a  condition  of  degeneration  and  prolifera- 
tion of  the  structures  entering  into  a  joint,  the  morbid  anatomy  of 
which  forms  a  distinct  entity.  The  causes  which  bring  about  the 
changes  are  far  from  being  clearly  apprehended.  It  is  for  this  reason 
the  disease  has  been  variously  named  rheumatoid  arthritis,  arthritis  cle- 
formanSy  dry  arthritis^  trophic  arthritis^  according  to  the  views  enter- 
tained concerning  its  nature.  For  the  most  part  it  develops  by  predi- 
lection in  individuals  past  middle  life,  many  of  whom  present  evidences 
of  arterio-sclerosis.  Occasionally  it  develops  in  young  subjects,  prefer- 
ably in  girls  after  the  appearance  of  menstruation. 

As  the  immediate  cause  of  osteo-arthritis  trauma  plays  a  most  im- 
portant r6le,  particularly  about  the  hip,  rapid  changes  of  an  osteo-arthri- 
tic  nature  following  contusions  of  and  about  the  trochanter.  Within 
three  or  four  weeks  most  extensive  changes  may  occur  which  simulate  the 
conditions  foUounng  a  fracture.  Medico-legal  ly,  the  knowledge  of  a  trauma 
as  the  exciting  cause  of  an  osteo-arthritis  is  of  signal  importance. 

In  the  selection  of  the  joints  affected  the  small  joints  of  the  hand  and  of  the 
foot  often  show  the  process  first.  Amonff  the  larger  joints,  the  hip,  the  knee,  and 
the  shoulder  are  most  frequently  involved.  Aa  a  rule,  this  disease  is  mononrticulaTy 
although  in  individual  instances  two,  three,  or  even  more  joints  are  involved.  In 
very  exceptional  cases  the  number  is  very  large  (Fig.  237).  Particularly  does  this 
apply  to  the  joints  of  the  spine,  which  by  osteophytic  growth  may  practically  be 
rendered  a  solid  column. 
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In   its  elinkiil   maiiifetations  osteoarthritis,  except   in   the  niresi 
cases,  is  clinniettTiztMl  by  its  fljn>nirity  iind  the  tentiencv  to  joint  fii 
tion,  not  hy  <J>literjtiun  of  the  juiiit-cuvhy,  but  by  the  development 

QHimphiflk   proeemej*    which    me- 
Fi«.  237.  ehiiiiiedlly  inipede  motion.     Pain 

is  one  of  the  ehief  symptoms  uf 
this  disease.  The  j<>int,  jls  a  niK 
shows  early  tlie  (ieforniation  ui 
its  cinitoiir.  The  hgaments  are 
thickened,  prominent,  and  indu- 
nitcd  ;  often  Ijoriy  depjsit.s  eim  l)e 
felt  witliin  them  and  continued 
mUt  the  periarlienlar  fa.seia?  and 
tenilons.  In  the  early  8tag:e!i 
joint  distention  hy  fluid  c^n  i^cea- 
sioiially  l)e  made  out,  although, 
as  a  rule,  the  pnK*c^s  is  one  in 
which  synovial  fluid  is  rather 
rethieed  than  ineri'usiHl  in  quan- 
tity. In  aecorda nee  with  this,  tin* 
patient  oi'teu  exi>erienees  a  dis- 
tinct creaking  or  gniting  when  he 
makes  an  attempt  at  motion,  and 
therefoiv  stifl'ness  and  pain  in  thf 
|mrt  will  he  complained  of  in  the 
niornintj  until  the  joint  lias  b<*en 
ei>nsiderably  nscd  after  a  night's 
rest,  Acnte  exacerbations  follow- 
ing a  trauma,  for  exaniplcj  or  a 
bivakin^  off  af  one  of  tlie  ostecv 
phytie  gn>wths,  may  be  followed^M 
hy  Iieniorrhagc  nr  serous  effnsion^M 
into  the  joint.  This  c^jndition 
usually  snbsides  more  reacUly  ia 
i^ses  of  this  character  than  in 
joint8  that  are  othen^nse  oor- 
mal. 

MonniD      Anat<>mv.  —  Al- 
thongh  all  the  structures  entering 
into  the  joint  are  ultimately  in- 
volved,   the    firs't    changes    arc 
oljserved   in    the    articular   carti-       . 
hv^v^.    The  disease  l>egins  usually ^H 
with  a  proliferation  of  the  dccp^fl 
layers  ant  I  a  rapid  multiplication 
of  the  cells  within  the  capsule;?* 
AVhere   the   joint   surfaces   raui?t 
press  njM>n  each  otlier  the  matrix 
of  the  c^artilage  Ixx'omes  fibrillatcd,  almo>t   velvety.     When*  there  ii' 
less  {>res^un^  on  the  joint  surfaces  tlie  prolitemti^m  of  the  cartihige-cell 
prweeiU^  while  the  matrix  remains  intac^t.     In  the  pertpher^j  therefore^ 


Genernl  g«teo-arthritIe,  wiOi  muniple  synofito6t.'8 
(•*i«ialfictl  tiuin")  (Park). 
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the  process  is  fomiatire.  Tims  tlioR^  an*  Inruicd  erchondrose^y  which 
are  «iost  marked  alontr  thv  lK»nters  of  the  joint  HiirfUees,  with  a  thstiiict 
temU'iKT  to  unt^rowthj-;  into  tlio  synovial  membnine  anil  tho  capsule 
where  it  joins  the  epiphyseal  niargin.  The  prm-eas  of  dest ruction  pn> 
reeds  in  the  central  ]MirtJons  of  the  joint,  where,  by  attrition,  the 
filirillated  jwirtion^?  i>f  tlie  *'nrlila|;e.s  are  removed  and  the  niiderlvine; 
lioiie-tiri>ne  hcconies  cxikim^L  The  changes  in  the  latter  tend  tovvaj*il  a 
eoni]>leto  obhtenition  of  the  meshes  of  the  iipjK'nnost  lamelhc,  a  c*oiu- 

fwiet  hiyer  of  nnusnal  hanlness  taking  ihe  place  of  the  normal  raneeHous 
)one ;  thus  the  eburnated  surface  of  one  bone  grates  ajLTaiiist  its  fellow. 
Any  unevennes.sfs  which  may  have  been  present  stwin  cnt  fnrrows  into 
the  yieldiiifi  snrface  opptsed  to  them  ;  therefore  in  manv  eases  oste*>* 
artiiritis  is  eharaeterizetl  by  grtjoves  and  rid*;es  alternating  with  each 
other  on  the  suriaee  of  a  bone  involved  in  tlie  disease.  Their  ju'csence  ex- 
pUiios  why  in  joints  so  deformed  nu>tion  is  t>iten  limited  to  a  single  plane. 
The  proliferation  of  the  cartilage  along  the  [>eriphery  of  the  artic- 
ular suHaces  and  ijito  the  margins  of  tlie  j(Hnt~eapsnle  pit'.sents  marked 
tendency  towartl  ossifiratjun.  Osteopliytic 
growtlir^  develop  along  the  niargins  of  the 
articular  surface,  thereby  pro< hieing  a  dis- 
tinctly iipprd  ap^HivurancT.  Often  tlie  eiitiiv 
einnnufertaicc  of  a  je>int  will  thus  be  en- 
liheathetl  by  new  bone-fonnation.  Frctiuently 
these  prm^esses  entirely  change  the  outline  of 
the  joints,  as  will  be  seen  by  referenee  to 
ilhistrations,  wherefore  the  name  of  atihritin 
(ht^iniKHis  happily  designates  the  nujrbid  eon- 
ditiiu),  as  seen  in  ad^'anetnl  va^^e^^  (t^^^  23H). 
The  c^ipHulo  and  liganu^nts  often  prewnt 
osseous  plates  witliin  them^  the  joint-fringes 
are  early  enlarged,  often  presenting  intiltm- 
tions  with  various  forms  r^f  eormeetivc  tissue, 
fat^  cartilage,  or  bone.  The  eating  away  iA' 
one  or  more  of  these  processes  is  a  fruitful 
source  of  the  develof»ment  of  fi>reign  bo<lies 
within  the  joint.  The  synovial  membrane 
never  Ijceomes  entirely  obliterated »  whereiure 
ankylosis  dot^s  nt*t  ocvnr  in  this  disea.^e.  A 
vestige  of  the  juint-ravity  is  always  prt*seut. 
The  joint  becomes  hx'ked  by  nnditeration  of 
bone  about  it  ;  a  true  ankylosis,  however, 
rarely  J  if  ever^  takes  place.  By  attrition, 
ab>or[>tion  of  existing  ^ind  deposition  of  new 
layers  of  lione  go  on  synehrononsly.  It  is  in 
this  manner  that,  as  the  head  of  the  femur, 
for  example,  in  rnorhus  coxir  aenifii*  (which  is 
arthritis  ileformans  of  the  hip)  becomes  absorbed,  the  aeefalinlar  rim  is 
widened  and  made  shallower  liy  deposition  of  new  layers  of  bone.  In 
this  prf^cess  of  absorption  the  head  ot'  the  temnr  may  almost  dis;ip[>ear, 
the  neek  be  reduced  to  a  right  angle  or  less,  and  the  entire  length  of  the 
femur  ishortenetl  bv  from  three  to  tour  inches* 


Arthritis  dcfortimiii,  knee 
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Symptoms. — ^The  beginning  of  arthritis  deformans,  except  when  it 
follows  a  tmunia,  is  urdiuarily  insidious.  Pain^  van'ing  in  their  inteu- 
sitVj  but  often  severe  and  a^ijwiated  with  ereakiiig  of  the  joints  and, 
moclerate  joint  eff^ision,  are  nmong  the  earliest  cHnieai  manifestation 
Verv  frequently  the  pains  are  of  a  nenralgie  character.  In  the  hip,  foj 
exani|)k',  they  are  referred  to  the  sciatic  nerve.  The  joint  ffrfonnlty^ 
h*>wover,  usually  manifests  itself  early.  Irregular  nodules  appieiir,  grm 
slijwly^  and  show  no  tendency  towaixl  absorption.  With  the  temiKirar 
Joint  ('(f)tHi(tii  and  the  pain^  muscular  contraetiou  tfften  manifests  itseH 
early,  fixing  fhe  joint  in  an  abnormal  position. 

The  COURSE  of  the  disease  is  ordinarily  chronic,  continuing  at  time 
fur  fr<ini  three  to  ten  years  or  more.      Exacerbations  consequent  on' 
trauma  are  frequent ly  shown;  se%'erer  injuries  may  produce  fracture  or 
dislocation. 

Treatment. — Tlie  treatment  of  osteo-arthritis  is  extremely  unsatis 
factory.     In  every  feasible  way  joint  movement  should  l>e  maintaine 
by  active  and  passive  movements.     Massage  may  also  be  advantageous.^ 
Fixation  liv  immobilizing  dressings  is  to  be  strenuously  avoided. 

^Jperative  treatnient  w  not  often  called  for^  aithough  in  younger  itidiFidumU 
and  particularly  when  tlie  disease  affects  only  one  joint,  excision  may  be  resorted 
to  in  cases  ^vhtre  the  pain  ia  verv  severe  or  the  limb  rendered  useless.    In  a  num- 
ber of  cases  in  which  Kiiidg  niaJe  exci^^ion  recurrence  of  the  diseaj^e  did  not  ensue 
during  i*ix  years  after  the  operatioa.     A  resected  elbow -joint  performed  its  fiinc»| 
tiun  well,  although  the  arai  wa:^  weak<    A  knee  united  firmly,  although  the  patiea 
was  over  sixty  years  of  age.     In  two  excii^ions  of  the  hip  of  patients,  aged  reepect-' 
ively  seventeen  and  twenty-eight  yeann,  the  result  wan  very  satisfactory. 

Neuropathic  Diseases  of  Joints, 

Altbougb  M,  T»  R,  ftlitehell  called  attention  to  the  jtiint  compliea- 
tions  of  nervoti?i  diseases  in  1831»it  was  not  until  their  elassiciil  descrip- 
tion Uy  Cliareot  in  18G8  that  thev  were  given  a  fixed  ]w>ition  in  nrtienkr 
jiathology.     Whereas    joint  eomplications    may  tbilnw   injuries?;  of  the 
peri  pile  ral  nerves  or  of  the  sjiinal  eord,  they  are  fi>r  the  most  part  asso- 
ciated with  the  t'hronie  diseases  known  as  loeomofor  ataxia  ana  s^ringo-^ 
Mj/efia,     Not  with  stanJiug  great  variatiiins  in  the  mcKje  of  developmentj 
and  the  rapidity  of  their  course,  neuropathic  arthritis  appeal's  under  t\yx 
forms  eliniealh%  the  benign  and  the  maitfjiifinf.    The  former  begins  as  an 
acute  or  subacute  sw^elling  of  the  joint  and  the  periarticular  joint  stnic 
tures.     There  is  a  serous  effusion  into  t lie  joint,  wdiich  may  after  a  short 
time  be  absorbed,  the  disease  being  unmarked  by  either  fever,  iiain,  or 
redness.    The  malif/nant  type,  according  to  Charcot,  is  found  exciusivelj 
in  taljetie  snbjects.     With  or  without  absorption  of  the  serous  effnsioii] 
the  joint-capsule  remains  relaxe<l  and  weakened,  the  ligamenti?^  show  ai 
tendency  U\  undergo  softening,  and  the  articular  ends  of  the  bones  are 
rapidly  dest  r<  lyed . 

The  Mr m BIO  ANATOMY  would  |>ermit  the  logical  division  «if  nenr 
enous  arthropathies  into  tlie  airophir  an<l  the  hypertrophic.    In  the  latter,] 
proliferative  processes  in  the  cartilages,  the  capsule,  and  the  periarticiila 
strueturt:^s  prcibiminatc,  since,  as  in  cases  of  arthritis  deformans,  extra* 
capsular  stalactitie  growths  and  exostoses  are  of  eommon   i:»ccurrenee.| 
Atypical  bone- formation  is  also  ftumd  in  the  contiguous  tendons  and! 
fascia.     In  the  atrophic  arthrojKithies,  on  the  other  hand,  the  degenera* 
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tlxe  j<»iiit 
I'oiiiornuitiiUK     Where,  after  <U'struetioii  of 
tlie  eartihiginoui?  covering,  attrition  takes 
place,  absorption  folhiws,  the  prfK'es.-^  heiiig 
one  of  mrefying  osteitis, 

Thf  head  of  the  femur  may  be  absorbed  with- 
out lenviii^  scarcely  a  trace  (Fig.  239).  In  the 
knee  abftorption  t-nu^es  the  dinjippearaiice  of  the 
condyles  and  rd*  the  head  of  the  tibia.  Thus  a 
dii^propoTtion  h  eslablihbed  between  the  area  of 
the  joint  snrtace  as  a  whole  and  that  of  itn  €f>m* 
poiient  bony  parU:  thereby  i^  produced  a  flail 
joint,  and  as  characteristic  of  this  condition  the 
tendency  to  luxations*  and  subluxations.  The 
iirthro  pat  hies  of  nervous  origin  affect  chiefly  the 
knee*  In  ^ti  observations  by  Barry  the  knee  was 
affected  in  33,  the  hip  in  l^l,  the  shoulder  in  10, 
the  joints  of  the  foot  in  11,  the  elbow  In  8,  and 
the  joints  of  the  hand  ia  L  In  (i6  citses  the 
arthropathy  wsLs  niono-articular  *  in  25  more  than 
one  joint  was  affected.  Aa  a  rule,  joint  compli- 
cations do  not  sU|)ervene  in  tabes  until  the  hitter 
is  well  marked  and  ha8  existed  for  from  three  to 
five  years.  It  may  develop  before  the  tendon 
reflexes*  are  lost,  and  oceaiiionally  it  appears  as 
the  initial  symptom. 

Symft<>M8. — ^The  onset  of  the  disease 
is  onlinarily  sudflen*  Without  iipparent 
exciting  cause  the  jiunt  and  jK^^iiirtienlar 
struetures  are  swollen,  and  cedenia  muy 
involve  the  entire  extremity.  The  hitter 
usually  (li.siii*pears  rajddly,  leaving  llie 
hydra rtlirosis  (Figs.  240  and  241).  In  a  nninijer  of  cases  the  Joint 
effusirin  is  preceded  for  a  number  of  days  l>y  a  gnitiiig  sensatitai.  The 
f>eriarticular  oi^dema  has  Ijeen  ascrihed  l>y  DeBove  to  a  detachment  of 
the  joint-eapsnle  from  tlie  bone,  and  the  etmseqneiit  effusion  t>f  the 
synovia  intu  the  periarticular  tissues.  In  2:)  out  of  56  eases  the  onset 
was  gradual.  ]Most  of  the  eases  aix^  uiarked  from  liegi lining  to  end 
by  complete  absence  of  |jain  and  of  bK*al  and  general  manifestations  of 
iiirtammatiou.  Except  fur  the  abnormal  moliility  of  the  jtnnt  and  the 
conse<pient  tendency  to  faulty  |>osition,  tlie  patient  need  not  ire  enibar- 
I  jasseil  Ijy  the  presence  of  the  arthro|)athy.  In  a  few  eases,  .•^jmntane- 
ously  or  thrtnigh  tmuma,  the  jouif  htiH  hem  opennL  The  joint  jKM'fom- 
tion  in  these  eases  lias  md  l>eeii  followed  by  the  disastrous  consequenee.^ 
of  like  lesions  in  normal  jfunts.  Preternatural  nioldlity  is  clianictcristic 
of  tins  e<mditIon,  The  knee,  when  the  jmtient  is  erect,  is  thrown  back- 
ward, with  the  recefling  angle  in  front  ;  in  the  hip  external  rotation  can 
be  ciirried  to  the  point  nf  l>ringing  tlie  lieel  forwanl.  Except  for  the 
often  enormous  joint  distention  in  tabetic  disease  of  the  shoulder,  the 
upper  extremity  assumes  the  position  of  one  in  which  excision  of  the 
shoulder-joint  had  already  Ijccn   made. 

The   DlAfJNosis  of  neuropathic   arthritis   is  tmlinarily  eaj^ily  made. 
Aside  Irom  the  symptoms  of  the  pai-ent  uffeetiou,  the  rapid  course  of 
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ihe  disease,  the  relative  freedom  from  paiii^  the  lai^  joint  effiwions,  tin 

hical  aiuesthesia,  the  muscular  atrophy,  the  rehixation  of  the  ligament!^  1 
and  particularly  the  age  of  the  patient,  are  sutliciently  diagiioiiitic.    The 

c4>ndition    with    which    it    may    m<Mi 
Fig.  240.  n*adily    l>e   confountled,  oM€€}-<irihrith, 

atHicts  for  the  most  ]iart  older  individ- 
uals, is  asstK*iate<l  with  severe  jmin  ami 
joint  tixatiiin^aDd  is  essentially  slow  in 
its  development.      It  is  only  in    tlic 
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hypertrophic  form  of  neurogenous  joint  disease  that  the  diagnosis  can 
become  dittieylt. 

Treat.mext  is  palliative,  Wlien  the  eff'iision  is  extreme  temporary 
henefit  may  be  obtained,  as  in  a  ease  recently  operated  on  by  the  writer, 
by  tapping  and  injectiim  of  carbolic  acid,  as  in  the  treatment  advocjitc»<i 
for  hydnirthrosis.  Joint  lixation  liy  proper  appliances  or  retentive] 
dressings  may  be  of  avail  in  hx-omotion.  When  the  disease  is?  limited 
U\  i\w  knee,  recuurse  may  be  hacl  to  excisirm  with  a  hopt^  of  securing  ft  ' 
firm  limb*  Rotter  ha^  thus  excisetl  the  knee  in  4  eases,  with  fair  result** 
in  2. 

Hysterical  Joints. — Xn  a  result  of  slight  trauma  or  over-exertion- 
as,  for  example,  in  dancing — and  very  frcfjuently  withtmt  any  exciting! 
cause,  there  develops  in  hysterinil  snlijects  a  train  of  symptoms  which, 
tcj  casual  observation,  may  closely  si  urn  late  nrgaiiic  joint  disease.  From 
the  time  of  Brodie  the  joints  thus  appiircntly  affected  have  been  des- 
ignated fx^  hyHterieal  jointff*  The  individuals  usually  afflicted  are  jSTtrls] 
an*l  young  women,  sometimes  pregnant,  othi»nvise  well  nourishecl^  and 
generally  iu  the  higher  walks  of  lifi\  They  may  or  may  not  display 
otlier  ])hcnt>tncna  of  hysteria  or  allied  neuroses.  Tbe  joints  most  fre- 
tpiently  involved  arc  the  hip,  tlie  knee,  and  the  ankle.  Clinicidly  cha- 
rarteristit^  of  an  hysterical  joint  is  the  ilisjiarity  between  the  intensity  of 
pain  complained  of  aud  the  hx-al  manifestations. 
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Although,  from  hysterical  paresis  or  voluntary  muscular  contractions,  the  limb 
may  assume  an  abnormal  position,  the  joint  contour  is  never  interfered  with.  From 
sluggishness  of  the  circulation  the  part  may  present  a  subnormal  temperature,  be 

fiven  to  profuse  perspiration,  and  from  disuse  present  slight  muscular  atrophy, 
'ixation  of  the  joint,  such  as  occurs  in  organic  disease,  is  never  present  except 
during  the  waking  hours.  During  sleep,  particularly  that  induced  oy  anaesthesia, 
absolute  relaxation  is  obtained  and  joint  movement  to  a  normal  degree  readily 
elicited. 

Another  clinical  characteristic  of  the  condition  is  the  variability  of 
the  position  assumed  by  the  limb.  The  variations  often  follow  each  other 
at  short  intervals.  A  sign  to  which  Brodie  called  particular  attention  is 
the  intense  hyperassfhesia  of  the  joint  and  of  tlie  overiying  integument. 
This  is  more  marked  even  than  the  tenderness  of  the  joint  in  organic 
disease,  in  acute  articular  rheumatism,  or  in  an  acute  periarticular  abscess 
about  to  rupture.  The  pain  of  hysterical  joints  manifests  itself  only 
during  the  waking  hours.  The  starting-pains  complained  of  at  night,  so 
characteristic  of  some  forms  of  organic  aisease,  are  seldom  seen  in  hys- 
terical joints.  In  very  rare  instances  organic  diseases  have  been  com- 
plicated by  the  exaggerated  suflTering  of  hysteria,  but  here  the  permanency 
of  muscular  contractures,  ioint  fixation  in  one  position,  and  the  test  by 
anaesthesia  vnW  make  the  aiagnosis  clear. 

The  PROGRESS  of  an  hysterical  joint  keeps  pace  with  that  of  other 
manifestations  of  hysteria.  As  a  rule,  under  proper  treatment  it  disap- 
pears rapidly,  although  in  exceptional  instances  it  continues  for  months 
and  even  years.  An  hysterical  hip  known  to  the  writer  withstood  all 
forms  of  treatment  during  four  years,  to  become  finally  dissipated  in  a 
single  night  through  the  agency  of  the  faith  cure. 

The  TREATMENT  of  an  hysterical  joint  should  be  directed  toward  the 
psychical  condition  of  the  patient.  When  once  thoroughly  assured  that 
that  there  is  no  serious  disease  present,  applications  of  electricity  and 
massage  Avill  ordinarily  speedily  cause  the  symptoms  to  disappear.  Too 
much  attention  should  not,  however,  be  given  to  local  treatment,  and 
retentive  appliances  and  dressings  should  be  strenuously  avoided. 

Loose  Bodibs. 

In  previously  healthy  joints  or  joints  that  have  been  diseased  there 
are  not  infrequently  found  bodies  varying  in  size,  number,  and  histolog- 
ical construction,  either  loose  and  contained  within  the  joint^cavity  or 
adherent  at  some  point  by  a  pedicle  of  varying  length  and  thickness. 
The  joints  oftenest  the  site  of  loose  bodies  are  the  knee  and  elbow. 
The  former  is  involved  in  nearly  86  per  cent,  of  all  cases.  In  the 
remaining  joints  foreign  bodies  are  only  exceptionally  found.  In  joints 
that  have  been  free  of  disease  these  loose  bodies— or  floating  cartilages, 
as  they  are  often  termed — are  invariably  the  result  of  a  trauma. 

Experimentally,  it  has  rarely  been  found  possible  to  tear  away  fragments  of 
bone  ana  of  cartilage,  although  accidents  doubtless  occasionally  produce  results 
that  cannot  be  wilfully  duplicated  in  the  cadaver.  Paget,  Teale*  \  uerer,  and  oth- 
ers have  reported  cases  in  which  portions  of  the  external  condyle  with  the  over- 
lying cartilages  have  either  been  loosened  from  their  attachment  by  the  trauma 
itself  or  soon  thereafter  by  attrition. 

Allied  to  this  class  of  cases  is  that  known  as  the  internal  derange- 
ment  of  the  knee,  where,  in  consequence  of  a  violent  wrench,  one  of 
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tho  ^emiiunar  cartiiagrH,  prcfenibly  the  internal,  lias  been  loof^eiied  from 
its  iiUHtriii^s  t*)  the  tilviii  ninl  tlie  euronary  liir.nTH'nt,  unci  is  (k*flected 
tiivvnnl  till'  jituit  \nivrun\  First  deseri bed  l)y  IIey»  the  subject  hii>l>een 
i n vest iufii led  jKirtieulariy  by  AlUn^hani  and  Bruno.  Of  4.'i  eases?  exam- 
ined l>y  MiH-ratinn  nv  autHpsy,  tlje  internal  eartna^^e  was  hixate<l  in  27; 
the  ext(*rnal  in  1*1;  not  stated,  *i.  Pnnniry  laeeratiun  of  the  sifnontjl 
/nuf/i'f  or  itri  intiltration  with  blood  and  eonse<iuent  exfoliation,  may 
likewise'  be  the  source  uf  u  foreign  l)ody  in  a  Inthertn  normal  joint. 
According  to  Hunter,  Sbattnek,  and  Fisher,  the  or^^anizatit»n  of  an 
Infra-arfirtfht/*  i4oi  will  sonietiiiies  give  rise  to  a  bjose  joint  b^MJy. 
Finally,  the  ])enetnition  and  enea[»sulation  of  a  forrlf/n  hmhj^  like  ft^H 
needle,  may,  thonLrli  rarely,  be  the  inieleusof  u  liMise  biKly.  In  disea^'d^H 
joints  fcnvign  biidies  may  develop  ua  a  eonHet|uenee  vA  fibrinous  depimit^ 
on  the  joint  surfaees.  By  organization  and  long-(*ontinned  attntion  the 
deposits  are  bniken  np,  as  a  rule,  into  large  nnndiers  of  minuto  binlit^s 
varying  in  size  from  a  grain  of  jnnstard  to  a  bean,  Tbey  cnniprc»ss  eac" 
other  inli>  ovoid  bienjivex  forms,  and  ueeasionally  fill  the  joint-cavity 
These  corpora  oryzoidea,  or  rici'-bodies,  have  been  s<i  ealled  from  their 
shaiKi,  size,  and  i>e<irly  appearance. 

The  ilevclojiinent  of  these  rice- bodies  i.s  not  always  so  a j tuple.  In  many  cafwa,| 
besides  presenting  the  striations  of  aupenai[)osed  tibrinous  layers,  they  .hJiow  in  thtl 
ititerior  more  or  k^^s  distinct  trace*  of  organtxeil  tissue*  Particularly  in  th#J 
liydrartlirosis  which  accompauiesi  ttil>ercular  disease  tliese  rice-botJiesS  have  he<;a| 
often  found,  Tiieir  tirst  developuieiil,  then,  is  in  conueetion  with  tlie  ftynoviAll 
aiembraae,  from  the  surface  of  which  they  soouer  or  later  sever  their  uttacbmeiit 
and  become  Hoatio^.  The  crmdition  is  analogoas  to  that  seen  in  tubereulosiH  uf 
tcndoa-sheatbjt  uml  of  burt*i^» 

The  hifprrpifL^fie  Hi/twvinl  frinr/ti^  observt-il  in  many  of  the  disease*  of 
the  joints  tVirni  amdber  euniniun  snnree  iA*  these  loose  bixlies,  iiianv  itf 
tlieni  floating  freely  within  the  jidnt,  others  tixed  by  moi^e  or  less  attenu- 
atcnl  t>edieles  to  the  joint-walL  These  synovial  fringes  may  present  all 
tlie  bistologieal  variatiotis  of  the  eonneetive-tissue  tyjK^s  found  in  the 
rnake-np  of  the  joint  ;  tlieretVu-e,  these  foreign  budies  may  be  cartifat/- 
inmuH^  contain  trar  lmni\  consist  of  a  mass  o{  faf^  present  a  ct^M  within 
their  interior,  anil,  in  very  rare  eases,  a  mass  of  mm^oid  rrmuictivc  ti*<xtH\ 

lu  size  these  bodies  vary  very  materially.  The  smaller  ones,  usually  being  eti- 
ologically  of  tubercular  or  inflammatory  origin,  are  t'ormed  of  the  sM^fter  connre- 
tive  tissues,  the  larger  bodies,  ivi  a  rule,  being  made  U]>  of  firm  fibroust  tissue  con- 
taining cartilage  and  very  often  bone.  Tbe  latter  <tften  mi^^isure  two  to  three  cen- 
timctrc-H  in  lengtb  by  one  centimetre  in  width  and  thirknej^s.  When  thus^  larpe 
the  bodies  comnmnly  oecur, -singly  or  in  small  numbers.  In  ca-^ies  of  oMffo-arthrifu, 
on  the  other  hand,  the  entire  jnint  interior  may  be  filled  with  a  large  number  of 
severed  osftophtffw proceMes.  The  eomlitinn  of  the  joint  it-^elf  aiioWH  the  chaiigvs 
belimging  to  the  disease  of  which  the  foreign  body  is  hut  an  incident.  In  the 
traurnutie  ea-^es,  bei*idi^  the  evidences  of  irritation  produced  by  tbe  foreign  Ixxiy. 
distinct  defects  have  ueeasionally  been  seen  on  the  articular  i^urface  which  corn'' 
spond  in  shape  and  sixe  to  the  loone  hody^  and  evidently  indicate  a  i»art  tr*>ui 
which  the  latter  has  been  derived,  eitlier  by  the  primary  trauma  or  by  the  sub^e*  ' 
([iicut  rin»ces*  of  Its  severance  therefrom,  Tbe  fnreign  bodies  not  infrt*qm*ntly] 
resemble  small  lipomata  h^ith  in  fc*liape  and  structure.  In  joints  that  have  prt-vi-] 
onsly  been  diseased  they  are  due  to  the  inlikration  of  the  synovial  friuj^e  already 
idluded  to.  Of  larger  wixe*  they  can  generally  be  referred  to  a  trauma*  They  havr 
only  been  found  in  the  knee,  wdit^re  two  suh^erouH  eushb»ns  of  fat  normally  exist — 
the  otie  nnderneatli  tlie  patellnr  ligament;  the  other  between  tbe  upprr  synovinl 
jMvach  and  tbe  front  of  the  femur.     The  rnjsinre  of  the  synovial   membrane  will 
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permit  a  hernial  protrusion  of  a  mass  of  fat  into  the  joint,  where,  when  connected 
with  the  parent  mass  by  a  pedicle,  it  may  grow  much  as  does  an  omental  hernia 
within  its  sac. 

As  a  result  of  long-continued  irritation  from  a  foreign  body  in  the  knee-joint 
of  young  subjects  the  femur  has  been  found  elongated  one  or  two  centimetres. 

Symptoms. — The  symptoms  of  loose  bodies  vary  with  their  size, 
situation,  mobility,  and  the  conditions  under  which  they  were  developed. 
When  they  are  small  and  numerous,  as  in  cases  of  hydrarthrcms,  tuber- 
eular  disease^  and  arthritis  deformans,  they  produce  few  symptoms  and 
rarely  of  themselves  require  attention.  In  the  larger  bodies — which,  as 
we  have  seen,  are  directly  or  indirectly  of  traumatic  origin — the  symp- 
toms are  far  more  pronounced.  Frequently  their  existence  does  not 
make  itself  manifest  until  the  immediate  results  of  the  accident  to  the 
joint  have  largely  disappeared.  Thus,  after  a  fall  upon  the  knee,  for 
example,  a  loose  cartilage  will  occasionally  be  discovered  a  week  or  ten 
days  after  the  injury  and  after  a  partial  subsidence  of  the  articular  dis- 
tention with  serum  and  blood.  In  other  cases  months  and  years  may 
pass  after  an  accident  before  the  loose  body  is  discovered.  In  the 
largest  number  of  cases  the  symptoms  manifest  themselves  in  conse- 
quence of  the  locking  of  the  foreign  body  between  the  articular  surfaces 
and  the  consequent  violent  stretching  of  the  joint  ligaments.  An 
individual  makes  a  misstep  or  an  awkward  movement,  and  suddenly 
feels  an  excruciating  pain  which  compels  him  to  stand  where  he  is  or 
possibly  to  sink  to  the  ground.  The  limb  itself  usually  remains  Jia:ed 
nearly  in  extension  in  the  knee;  in  the  elbow,  at  an  angle  of  130°  or 
140°.  By  a  little  manipulation  the  patient,  or  some  one  assisting  him, 
brings  the  joint  surfaces  again  into  apposition,  and  except  for  some 
tenderness  of  the  part  and  temporary  effusion  into  the  joint  a  return  to 
an  approximately  normal  condition  follows.  This  incarceration  of  the 
foreign  body  occurs  at  intervals  varying  between  a  few  Aveeks  and  as 
many  years.  Between  the  attacks  the  joint  function,  however,  is  rarely 
normal.  Limitation  of  motion  is  very  common.  In  the  knee,  the 
foreign  body  being  usually  in  the  anterior  portion  of  the  joint,  or  in  the 
subquadricipital  pouch,  complete  extension  is  not  easily  accomplished. 
In  the  elbow,  the  foreign  body  lodging  more  frequently  in  the  anterior 
pouch,  flexion  to  a  right  angle  cannot  be  made.  In  cases  of  {)artial 
detachment  of  the  semilunar  body  it  can  often  be  felt  in  its  abnormal 
position  and  is  but  slightly  movable. 

A  positive  diagnosis  of  a  loose  body  can  only  be  made  when  it  is 
subject  to  palpation.  When  felt  it  appears  as  a  hard  round  body  under 
the  soft  parts,  usually  over  the  interarticular  line  or  in  relation  with 
the  external  condyle  of  the  femur.  Its  position  can  ordinarily  be 
shifted,  and  as  a  rule  it  disappears  from  observation,  often  for  long 
periods.  Through  long  experience  the  patient  himself  is  often  more 
successful  than  the  surgeon  in  bringing  it  to  the  surface.  As  to  the 
nature  of  the  foreign  body,  pre-operative  diagnosis  cannot  be  made. 

Treatment. — The  multiple  bodies  which  belong  to  the  graver  joint 
diseases,  like  tuberculosis  and  osteo-arthritis,  very  rarely  require  sur- 
gical intervention.  In  the  larger  bodies,  which  are  the  important 
factors  in  a  diseased  condition  of  the  joint,  the  t^'eatment  is  palliative  or 
radical.     The  former  consists  in   the  wearing  of  an  elastic  bandage. 
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which  will,  in  a  measure,  keep  the  foreign  body  from  between  the  joint 
surfaces.  The  radical  measure  applicable  to-day  is  extirpation.  To 
transfix  them  by  needles  and  bury  them  without  the  joint  by  subcu- 
taneous measures  must  not  be  practised  to-day.  The  excision,  as  a  rule, 
should  be  made  by  an  ample  incision  directly  over  the  foreign  body, 
which  is  held  by  an  assistant,  or,  for  the  time  being,  transfixed  by  a 
needle.  When,  after  the  incision  is  made,  the  foreign  body  is  not  visi- 
ble, manipulation  of  the  joint  surfaces  will  either  bring  it  to  the  sur&ce 
or  expose  it  somewhere  in  the  interior.  In  the  latter  event  it  can 
»readily  be  drawn  into  the  wound  by  means  of  forceps  or  blunt  hook. 
If  there  be  a  pedicle,  this  should  be  cut  off  as  close  as  possible,  and 
preferably  without  previous  ligation.  It  is  always  >vise  as  far  as  po^ 
sible  to  explore  the  interior  of  the  joint  for  other  foreign  bodies^  one  of 
which  might  be  readily  overlooked  in  its  more  hidden  recesses. 

When  the  foreign  bodies  are  small  and  numerous  a  very  free  incision  must  be 
made  for  their  dislodgement.  and  only  in  these  cases  is  lavage  of  the  joint  requisite. 
In  the  pedunculated  growths  from  the  synovial  fringes  many  may  unfortunately 
escape  removal,  and,  growing,  require  subsequent  operation.  The  operation  itself 
must  be  done  with  the  strictest  precautions  as  to  asepticism.  The  fatal itv  of  the 
operation  in  pre-antiseptic  days  was  nearly  40  per  cent.  It  has  been  reduced  to 
almost  nothing.  With  the  removal  of  the  foreign  body  the  irritative  chanees  pro- 
duced by  it  rapidly  subside,  and  joint  function  is  almost  completely  restored.  This 
applies  particularly  to  the  operative  removal  or  fixation  by  suture  of  a  ruptured 
or  dislocated  semilunar  cartilage. 

TuBEBCUIiAB  AbTHBITIS. 

Through  many  centuries  medical  writers  have  described  a  disease  of 
the  joints  marked  by  chronicity,  swelling,  and  deformity,  a  tendency  to 
the  formation  of  abscesses,  and  the  destruction  of  the  joint.  Among'  the 
many  names  which  have  been  given  to  it  may  be  cited :  tumor  albiut  or 
white  swelling,  scrofulom  or  drumoua  disease,  fungous  disease  of  the  joint, 
caries,  and  Mpina  ventom.  Since  the  important  investigations  of  Fried- 
lander  and  the  discoveries  by  Koch  of  the  causative  relation  of  the 
specific  bacillus  to  tuberculosis  the  term  properly  reserved  for  this  de- 
structive disease  is  tubercular  arthritis. 

Although  tubercular  arthritis  may  attack  individuals  at  any  period 
of  life,  it  is  most  frequently  developed  before  the  period  of  puberty. 
While  it  is  not  common  under  one  year,  it  sometimes  develops  in  infants 
with  remarkable  rapidity. 

Of  860  cases  tabulated  by  Gibney,  it  developed  in  84  per  cent,  in  children 
under  fourteen.  In  them  the  hip,  the  knee,  and  the  ankle  are  the  most  fre- 
quently affected,  in  the  order  given.  The  shoulder  and  the  wrist  are  not  often  the 
seat  of  the  diseiwe  in  children,  whereas  in  adults  they  are  relatively  often  involved. 
Particularly  often  is  the  shoulder  the  seat  of  tubercular  disease  in  persons  past  the 
prime  of  life.  In  the  majority  of  cases  the  disease  is  limited  to  one  joint.  In  less 
than  5  per  cent,  of  all  cases  it  is  polyarticular. 

As  in  tuberculosis  elsewhere,  heredity  appears  to  be  a  decided  predis- 
posing cause.  Bollinger  examined  the  antecedents  of  250  cases  of  tuber- 
cular disease,  and  concluded  therefrom  that  the  disease  occurred  not  .so 
often  in  the  cliildren  as  in  the  grandchildren  of  i)hthisical  subjects.  In 
401  cases  of  disease  from  the  Alexandra  Hospital  reports,  24  per  cent, 
presented  a  family  history  of  phthisis ;  35  per  cent,  were  ascribed  to  a 
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trauma.  Over  90  per  cent,  of  ca^es  involve  the  joints  of  the  lower 
extremity,  which  is  subjected  to  traumata  of  slight  degree  infinitely 
more  than  the  upper  extremity.  The  relation  between  trauma  and 
tubercular  disease  of  the  joint  has  been  made  plain  since  the  classical 
experiments  of  SchuUer,  who  demonstrated  tnat  animals  which  had 
been  rendered  tubercular  by  the  inhalation  of  tubercular  sputum  de- 
veloped typical  local  tuberculosis  when  the  joint  was  subjected  to  injury 
of  even  moderate  severity.  This  corresponds  to  the  fact  that  severe 
injuries  are  rarely  followed  by  tubercular  disease,  but  that  compara- 
tively slight  injuries  to  the  epiphyseal  ends  of  bone  and  to  joints  are 
often  followed  by  local  tubercular  infection. 

An  injury  per  se  produces  tuberculosis  only  through  the  infection  of 
a  blood-^Iot  or  the  formation  of  an  infective  thrombtut  in  the  epiphyseal 
end  of  bone.  The  source  of  the  tuberculosis,  particularly  in  children, 
is,  as  a  rule,  a  latent  tuberculosis  of  the  bronchial  lymph-nodes.  Only  in 
a  small  proportion  of  cases  has  the  tuberculosis  been  found  on  autopsy 
in  the  bones  alone. 

Konig  reported  66  autopsies  of  cases  of  tubercular  arthritis  in  which  only  13 
failed  to  reveal  latent  tubercular  foci.  Landerer  goes  even  farther  in  the  state- 
ment that  in  150  autopsies  all  save  one  or  two  presented  disease  of  the  lymph- 
nodes  which  evidently  preceded  the  bone  affection.  Experimental  research  other 
than  that  of  SchUller  lias  shown  the  channel  of  infection.  Injection  into  the 
joints  of  tubercular  sputum  or  of  true  cultures,  and  into  the  nutrient  vessels,  have 
almost  invariably  been  followed,  in  the  hands  of  manv  experimenters,  b^  the 
development  of  typical  tuberculosis  of  the  epiphysis,  and  secondarily  of  the  joint. 
These  experiments  of  SchUller,  Watson -Cheyne,  MUller,  and  Krause  conclusively 
demonstrate  the  importance  of  trauma  in  the  etiology  of  tubercular  disease  and 
the  specific  influence  of  the  Koch  bacillus. 

Pathological  Anatomy. — Tubercular  arthritis  in  advanced  cases 
includes  in  its  destructive  tendencies  all  of  the  joint  structures.  In  its 
inception,  however,  it  begins  either  in  the  epiphyseal  ends  of  the  bone, 
when  it  is  called  osteopathic,  or  in  the  synovial  membrane,  when  it  is 
known  as  arthropathic. 

According  to  the  investigations  by  Mliller  of  specimens  obtained  in  Konig's 
clinic,  of  232  cases  the  primary  seat  of  the  disease  was  the  bone  in  158,  the  syn- 
ovial membrane  in  46,  tne  origin  was  doubtful  in  28.  Of  61  cases  involving  the 
hip  the  disease  was  osteopathic  in  47,  arthropathic  in  3,  and  doubtful  in  II  cases. 
Of  118  cases  of  disease  of  the  knee  the  bone  was  first  involved  in  69,  the  synovial 
membrane  in  33,  the  origin  of  the  disease  unknown  in  16.  Of  53  cases  of  disease 
of  the  elbow  the  bone  was  first  involved  in  42,  the  synovial  membrane  in  10,  doubt- 
ful 1. 

Volkmann  believed  that  in  children  the  disease  was  almost  invari- 
ably of  osseous  origin,  whereas  in  adults  the  synovial  type  predominated. 
Nevertheless,  according  to  the  investigations  of  Miiller,  76  per  cent,  of 
the  cases  occurring  after  the  thirtieth  year  were  probably  developed  in 
bone. 

(a)  Osteopathic  Arthritis. — This  begins,  as  a  nile,  as  a  well-out- 
lined nodule  of  reddish-gray  or  yellowish  color  in  the  epii)hysis.  It 
may  be  situated  near  the  epiphyseal  cartilage  or  directly  underneath 
the  articular  line.  In  very  many  instances  it  is  first  found  near  the 
periosteum  or  in  proximity  to  the  capsular  attachment.  Whereas,  as  a 
rule,  it  at  first  presents  itself  as  a  single  nodule,  there  may  be  many. 
In  the  severest  types  of  the  disease  the  entire  epiphysis  is  evenly  occu- 
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pied  by  the  infiltratioti.     The  bone  about  the  nmhile  is  distinctly  h^TitT- 

iemi(%  then'hy  mTcntiuitin^  tlie  more  siilwhitMl  color  of  the  tuhen^uUr 
nodule  itself.  In  the  liyp^rieniie  aroii  tlie  bone  trabeeulje  are  84)nievvlutt 
thickened,  tlie  e^neeHons  ^jwtee.s  are  devoid  of  fatH?.ell.%  and  within  them 
are  often  found  lailiarv  tul>ereles.  These  are  often  the  means  of  the 
extension  of  tlie  disease.  As  the  eentral  fixnis  increases  in  its  dimeu- 
csions  it  I*eeonies  yellowish  in  sijots  frc^ni  th^tieient  nutrition  and  fat- 
necrosis.  Thus  there  mv  found  mwlnles  varying  in  size  from  a  jjea  to  a 
nut,  consisting  of  a  soft  ehccsy  material,  early  c*intaining  spicnlje  of 
bone  that  have  resisted  alisorption*  Older  nmlules  am  made  up  alto* 
^etlier  of  this  (*heesy  d6l>ris,  and  can  readily  be  washed  away  or 
remHVtnl  as  an  entify  with  the  (inger.  Tins  rnuterial  luks  oftc^n  l>e<:»n 
called  tubtnvular  |ins,  altlioiigh  it  hears  only  a  physical  resemblance  to 
till*  latter.  At  this  early  staf]:;e  the  nmlnle  is  contaiued  within  a  cjivit  " 
lined  with  jL^anumlation-tissiie,  thus  constituting  what  is  sometimes  call e 
the  tubercular  epiphyseal  abscess.  Very  frequently  the  tubercula 
n<K!u!e,  as  has  been  shown  by  exjxrinient,  is  of  embolic  origin.  As 
infarctions  of  the  viscera,  there  then  results  infection  of  a  W4Hlge-shap 
segment  of  the  epiphysis,  the  base  of  the  wedjj:t*  being  directly  under 
the  articular  cartilage,  the  a[)ex  toward  the  epiphyseal  line.     The  r^uU 

FtQ.  242. 
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Central  B^Hjuestruiij  (uiiiflfiftU- 

of  this  is  an  epijihyseal  necrosis,  which,  while  it  may  be  a*  small  as 
beai»,  may,  on  the  other  hand,  Ix"  as  hirge  as  the  epiphysis  itself.     In  verv 
many  eases  such  small  epijvhyseal  secinestni   rini\'  remain  far  years  im^- 
bcdiled   within   the   epi|)Iiysis,  or,  being  absorlied   by  gmtudatioii   pro 
cesses,  leave  a  ctivity  fillwl  with  serous  exudation,  or  one  that  even 
tually   closes  by  the   forniatiun   of  cicatricial    tissue.      80   fortunate 
termination,  however,  is  the  exception.     As  a  rule,  a  tuben-ular  noduh 
becomes  surrounded  by  a  layer  of  grunuIatUm-timit^f  which  in  tiini  1 
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comes  invatled  witb  miliar tf  ftthcrc/e^,  and  it  is  tliruiiglj  \Uv  i^rawtli  lA' 
this  rrnirmlation-tissue  that  hone  absorption  tiikes  phu-e.  (  Mffr  Chnptf  r 
IX.)  Through  tht'  growth  of  the  priniaiy  i'lRnii?  in  the  ilireetioii  of  xhv 
enrnisting  c*artihigt"  the  joint  itself,  sooner  or  later,  heeomes  involved 
Even  before  a  in-rftn-ation  oi'  the  enernsting  cartilage  has  taken  place 
then^  is  a  reaetionarv  inilanniiatinn  within  the  joint,  as  has  I>een  shown 
bv  Ijunnelontxiie,  Volktnatni,  ami  many  others  who  have  operated  enrly 
i'nT  tuberenlar  tlisease  (Fig.  24*i). 

Before  perforation  i^naues  the  synovial  membrane  becomes  thickened,  the  car- 
tilajre  over  tlie  tahercular  epiphyseal  focus  t^howft  signs  of  proliferatimi,  and  the 
vascular  oilkhoot  from  the  synovial  mem- 
brane intervening  between  the  articular 
surfaces  in  part  i-auscs  adliewion  between 
tbenj  with  a  tendency  toward  partial  ob- 
literation of  the  joint-eavity*  This  reaction 
may  prevent  joint  infection  or  limit  it  to  a 
part  thereof.  This  i,*^  u(*t  ijifreipjently  nee  a 
in  the  kne«.  Generally,  however,  tbij»  tiiken 
place  through  direct  communication  of  the 
epiphyseal  tubercular  focus  with  the  joint 
interior.  The  p^ranulations  undermine  the 
artieuliir  cartilage  either  in  Hmited  and 
nninerons  areai*  or  as  an  entity.  In  the 
former  the  cartilage^  having  lost  its  pcarly- 
wliite  apf^ejtrnnce,  is  cloudy ^  yellow,  and 
prcsr^nts  numerous  erosions,  the  floors  of 
wbiLili  are  made  up  of  fungus-like  granii- 
lationt*.  In  other  cases  the  entire  encrusting 
ciirtihige,  exfoliating  ax  a  ma«s,  can  be 
Gripped  from  the  underiyinfi  gninahition- 
layer  like  the  cuticle  from'  a  bleb  (Fig.  243). 

With  the  penetmtion  of  the  tuber- 

enlar  foens  into  the  joint  a  fHfuarthrifi^ 

IS    s|>eedily    developed.     The    eajjsnle 

bcecanes  thtekened,  the  synt»vial  niein- 

bfinie    injected  ;    it    loses    its    smooth 

apj>earanee  and  beeonies  eovcrtnl  with 
I  j)fiif/<mj<  f/nitiul<tlioH^^  witliin  many  of 
*  which  will  be  found  a  miliary  tnbercle, 

as   first  deserilied    by  Kostta\     Witli 

the  thickening  of  the  capsule  there  is 

intihration  of  the  pc*riurtienlar  strnc- 

tnres,   wliieh    in   the   more   snjK'rtieial 

joints  may  extend   into  the  subcnta- 

neons   eellnlar    tissue,   bintliug   tlown 

the  skin,  the  fascia,  nuiseles,  and  teti- 

dons  to  the  j<Mnt-ca]isule.     This  inlilt ration  is  largely  of  a  gelatinous 

nature,  and  l>ut  the  result  of  the  iTtanltMJ  cirenlation  produced  l)y  the 

distended  eapsnle.     Within  the  joint  there  is,  as  a  rule,  frnind  a  little 

fluid,  which  is  ui>t  pus  in  a  strict  s<^tise,  but  is  the  {*rodnct  of  the  lique- 
faction of  the  eheesy  substance  in  the  depots  and  the  eeibdur  output  of 

the  fungi  His  granulations  {  pifotil  or  arrhrjtjfon). 

At  this  time   there  is  a   manifest   eniarf^emnd  of  the  joinf,  which  is 

empluisixeil    usually   by  the  wasting  of  the   muscles  above  antl  below. 

Usually  spindlc-sba|K'<l,  covered   by  an   anaemic,   often   glistening,   and 
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adherent  skin,  umlernciith  which  a  few  of  the  hirger  veins  will  be  seen, 
the  joint  now  pivsents  the  typieal  iippearaniT  of  tumor  an)us,  or  trh'tfr 
f<wdiln(/,  the fu/ti^otM  or  (/dtitiiioid  joint  dismsse  (Fig.  244 ),  In  the  majority 
of  cases  the  capsule  iti^elf  is  sattened  at  one  or  more*  places,  whereby  the 
gmnulation  process  hecomes  t\rtra~ar(iculat\     Sooner  or  hi  tor  the  skta 


Fig,  244. 
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Tubert'ulBr  paniirthritla  of  elbow. 

becomes  involved  from  undcrnciith,  and  tlie  prfxliicts  of  the  tubercular 
disea^^e  ey4'4t|K''  througli   what   i;?   incorrtrtii/  raHtti  a  tuhereuhir  ahseem. 
From  tlie  absence  of  acute  niflnjnmntf>ry  signs  i-^nvh  ahj^cesses  are  some 
times   designated   eold   abscesses,     Sncli    a    periarticuhir    abscess    maj 
develop  wit  lion  t  involvement  of  the  joint.     A  snb{H?ri  osteal  noilnle  no 
infrequently  makes  its  way  to  the  surface,   undergoes  caseation,  ar 
remains  extnicapsuhir  to  the  end* 

As  in  other  absce^j^es  that  have  fiis^chargcd,  contniction  usually  takes  plao 
until  a  fistulous  opeaiag  in  left.  The  mnus  leatling  to  the  tiibtTcuhir  focug  i*  ver 
often  tortuou»,  and  it«*  ciitaneoug  aperttire  far  removed  from  the  sit^  of  the  disease,  1 
In  kmg-BtAuding  ca^es  of  tubercular  arthritis  mamj  Mtttn^rs  are  found,  often  under-* 
mining  the  periarticular  tissue  over  large  areas,  SVith  the  ibrmation  of  abscemes 
tlie  process  ceases  (o  be  strictly  fnbercufar,  for  the  infection  with  ordinary  po*- 
fi>rmers,  as  a  rule,  takes  plat^e  soon  after  the  tuhereular  drp^^^t  has  been  discharged 
through  the  sikin.  fn  the  prognosis  of  tubercular  arthritis  ihini  ^t'ctrndart/  infection 
h  of  the  greatest  uiomeat,  i^ince  it  is  more  destructive  to  the  joint,  and  even  to  life, 
than  the  |»riinary  disease. 

(//)  Arthropathic  ArthritiB,— Wlion  the  mfnorlal  membrane'  iW  prw 
mtinhf  fitftfcked  the  tuberetilosis  may  be  ditluscly  diriseniinateKl  over  iiHun 
or  leas  of  the  entire  area  or  be  limited  to  one  p^vrrion  thereof,  preferaWj 
one  of  it 8  rt^flections  or  a  synovial  frinj^e.  In  the  <1  illume  form  thet 
may  he  denusittKl  a  larjje  number  of  miliary  tuhi-iH-le^,  without  nviiel 
tdiang^e  in  ttie  iuttTviTiinji:  tissue.  The  j*»int  itstlf  is  not  much  alte] 
It  is  occasionally  fount  1  in  ^^enend  miliary  tuberculosis,  of  which  it  id 
only  one  of  the  many  mauilestatituis  of  iidection.  In  other  cix^^f-^  the 
diffn^ne  tuberculosis  of  the  synovial  nicmbrane  is  assc»ciated  with  inertias*-*! 
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vascularity,  as  a  product  of  which  an  extensive  serous  or  sero-fibrinous 
exudation  is  found  witliin  the  joint.  This  latter,  which  is  known  as  hy- 
dropH  tuberculosis  (Fig.  245),  must  always  be  taken  into  consideration  in 
the  etiology  of  chronic  articular  effusions.  The  capsule  itself  is  very  often 
thickened  by  excessive  vascularization,  and  as  a  product  of  this  a  more 
or  less  extensive  deposit  of  fibrin  will  be  found  covering  the  synovial 
membrane  and  the  articular  cartilages.  This  may  be  extensive  enough 
to  completely  cover  the  tubercular  nodules.  The  partial  organization 
of  fibrinous  deposit  from  proliferation  of  endothelial  layers  underneath 
will  often  give  rise  to  the  development  of  rke^bodies  in  large  numbers, 
to  which  consideration  has  already  been  given.  In  the  majority  of  eases 
the  synovial  membrane  is  very  much  thickened  and  softened,  and  within 
it  there  are  disseminated  tubercular  d^p6ts  of  larger  size,  which  also 
invade  the  subsynovial  tissues.  Commonly,  there  is  only  a  slight  increase 
of  the  synovial  fluid,  which  soon  becomes  turbid  and  pyoid.  As  in  the 
osteal  form  of  tuberculosis,  granvlatiori'tismi^  develops  from  the  surface 
of  the  synovial  membrane  and  soon  occupies  the  joint  interior.  From 
it  are  invaded  the  encrusting  cartilages.  Ordinarily  these  present  a 
distinctly  worm-eaten  appearance,  and  it  is  from  the  periphery  toward 
the  centre  that  the  process  of  invasion  takes  place  (Fig.  243). 

Fig.  245. 


Tubercular  hydrops  of  knee. 

In  the  synovial  form  of  tuberculosis  the  destruction  of  bone  usually  involves 
only  the  superficial  laminse,  in  marked  contrast  to  that  which  is  primarily  of 
osseous  origin.  For  the  same  reason,  in  the  primarily  synovial  type  of  the  disease 
there  is  a  greater  tendency  to  the  involvement  of  both  bones  entering  into  the  joint 
formation,  whereas  in  the  osseous  form  it  is  not  rare  to  find  the  disease  limited  to 
a  single  epiphysis.  The  circumscribed  type  of  synovial  tuberculosis,  as  accurately 
described  by  Konig,  is  very  rare.  It  presents  itielf  in  the  form  of  a  large  r/rawu- 
hma,  the  tumor  being  as  large  as  a  nut  or  even  as  an  egg.  It  is  firm,  grayish-red 
in  color,  and  consists  of  embryonic  connective  tissue  partly  the  seat  of  caseation 
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and  often  coutaioing  miliary  nodules.  (  Ttjroma^  vide  Chapter  IX.)  Occaiiira- 
ally  it  springs  from  the  fibrous  portion  fjf  the  enpsule;  the  i^ynoviai  membrane 
may  then  loujj  wilJistand  infection.  If  left  to  itselt,  general  infection  of  the  joint 
takei^  place,  from  whicli  result  the  conditionis  above  de^^cribed. 

lirjKiir  in  iuhemthir  fuHtnfi^  follows  the  jmth^  hy  which  recovery 
inken  place  iu  tuberculosis  elsewhere,  It^  first  evidences  are  found  in 
the  g ra mi latioii-t issue,  wliieh  hjses  its  suceitleoce  from  deereased  vuscu- 
larity  aiul  shows  a  teiitlencv  ttiward  etniversiori  into  tihrout*  tissue.  In 
tills  proeess  small  euseons  depots  an'  often  left  for  years,  atid  account  lV*r 
the  tendeney  to  reeurrenee  of  the  disease.  While  it  is  certain  that  tlie 
bacilli  do  not  live  throughout  such  long  periods,  it  is  probable  that  dieir 

Fio.  246. 


Ikujy  liiik.vltwis  of  knui'  (orl|Jtitiiih 


spores  live  and  develop  actively  after  a  slight  tniunia  sustaineil  some- 
times years  after  an  a|ij)areut  cure  has  been  etieeted.  (Although  tlitJ* 
explanation  is  hypothetical,  it  best  accords  with  the  elunail  facts  of^ 
often  seen.) 

In  the  proccHt*  of  cicatrization  joint  fitirface^  are  often  welded  together 
fibrous  band!^,  thereby  reducing  the  joint-cavity  in  8ize»  and  particularly  oblile 
ating  the  subtendinous  joint-pouchet*.  It  is  in  this  way  that  limitation  of  join 
rnovenii-nt  rcmainn  as  a  permanent  result.  When  the  dij^ase  has  destroy tni  hot! 
encrustiujr  eartihtges,  fibrous  bands  firmly  unite  the  articular  ends.  conMitutin|rl 
conmion  i^ource  of  fibrous  arikyhteiis.  With  h»ng  continuance  of  this  condition  ih 
fibrous  baiid?^  undergo  oiwiftcation  until,  where  the  eontliiion  has  lasted  for  maR]| 
yearn,  the  esiiicellons  systems  of  coutiguouft  bonen  are  merged  into  each  other. <tft« 
withotit  more  than  a  vciitige  of  the  pre-existing  interartieular  cleft,  thus  prodaeiQ 
hfini/  a/djtlni^h  (Figs.  24C>  and  247). 

Symptoms, — The  early  stages  of  a  tiibciindar  arthritis  are,  as  a  rule, 
vaguely  iudit^ted    by  symptoms,      (hu-a^hynftl  paiiu^  felt  p^rtieularlj 
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during  j^leep,  atul  m  the  lower  ex t remit ien  a  passing  lameness,  are  the 
earliest  inclieations  of  tlie  disease.  With  its  progress  the  symptoms 
IxTome  iimre  pmnouneed,  TJif»se  to  whirh  attention  is  earliest  diiTcteil 
are  iiefctiirr  mareineri^^  ^weHiuf/,  (Icformifff^  and  mn^nfiar  traMbif/,  The 
first  of  these  is  among  the  most  valuable  aids  in  diagnosis.  There  is 
early  seen   a  limitation   of  movement,  wlneli   is   most   marked   in   the 

Fio.  247. 


5^cetU)ti  of  \Mmy  aiiLyl^i^ih  uT  tilp  (orinrfiial), 

fihoulder  and  in  the  liip,  almost  always  present  in  the  knee,  and  to  a  Jess 
extent  in  the  wrist  and  ankle.  Tubercular  hifdrops^  which  is  ot*tenest 
foimd  in  the  knee,  may  exist  witliont  limitation  of  joint  niovemetit, 
Streffinr/  and  diformifif  are  early  seen  in  nil  eases  iA^  tnhereulai-  arthritis 
exeept  in  the  aises  of  the  deep-sen  ted  ln[»  and  si  i  rudder.  The  swelling 
deixnids  on  tlie  pathohjgieal  eon*litions  aljuve  tlescribed.  Tlioiigh  seem- 
ingly the  deformity  may  be  due  to  an  enlargement  of  the  bones,  this  in 
n*ality  nirely  takes  plaee,  and  then  only  as  an  excessive  repair.  In  very 
exceptional  eases  there  is  an  uhmlHle  (ioitr/fduytt  of  l)one  in  eonsc^tpienee 
of  tubercnlar  artliritis.     The  defonuity  is  xery  frecpiently  enbam-ed  by 

fttfrt ltd  i}T  total  fiu^athn.  In  the  knee  there  is  a  tendent^y  towiird  sul>- 
uxation  baekwanl  of  the  tibia  on  the  femoral  ecaidyles,  the  latter 
heeoniing  abnormally  prominent.  In  the  hip,  what  is  left  of  the  temoral 
head  oi'ten  leaves  the  deformed  aeetabuluni,  thereby  proilueing  great 
deformity  with  shortening.  The  deformity  is  aluuwt  alwnys  enhanced 
by  vicious  joint  lixatitni. 

RrfirjT  rotdrachfre}*,  invariably  of  tlie  strongi^r  flexfir  nuisrles,  and 
anfpdrtr  drfonnitp  sjK'edily  ensue.  The  knee  is  flexed  upon  the  thigh  ; 
the  elbow  becomes  tixed  at  an  angle  of  120^'  to  130°  ;  the  wrist  drops; 
the  hip  is  flexed  upon  the  alxiomen  ;  and  the  foot  assumes  the  talipes- 
equinus  positicm  by  the  et>utraetnre  of  the  strorjger  nujseles  which  act 
uj.Kjn    the    joints    named    res[Xfetively,     The    contnietHi    niuselcs    eitn 
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iilwiivs  be  felt  early  a.s  well-<Ie*iHed  rid^t^M  in  closo  proximity  to  die 
un^le  in  whieh  the  limb  h  tixe<l.  With  the  eontractiire  tliere  is  ofteti 
iissiM'Jiiteil  an  afrojJti/  of  fhr  mttst'/r^  as  an  early  e  vide  nee  of  the  di^jjea-*!*. 
Although  the  decree  of  atrophy  may  not  at  first  be  mea^ui^able,  the 
liahhy  roiidition  of  the  niiifseles  is  sifj!:nitieant  of  its  preseiiee. 

Pttiii  varies  materially  at  diilerent  periods  of  the  itisease  and  in  the 
viirious  types.  It  is  most  marked  in  tlie  oste*j])athic  form  of  the  di.seikiie. 
In  the  synovial  type,  even  when  ass^ieiated  with  Uirj^e  etfnsion,  it  may 
be  slitJ^ht  or  altogether  absent,  Wliereas^  as  a  rule,  the  {>iiin  is  exfien- 
eiieed  in  the  joint  inv<tlved,  it  may  be  reflevted^  as  is  the  ease  notably  in 
the  hip,  to  |i(arts  far  removed.  Through  fixatit>n  of  the  limb  by  iniis* 
eular  contrueture  motion  does  not  neeessarily  iiienjase  pain.  Chihlren 
with  advanced  diseiise  of  the  lup  or  of  the  kne<^  often  do  not  suffer  at 
all,  t^ven  from  violent  exerf^ise.  By  sobstitiitinj^  the  funetions  of  other 
jtvints  for  that  of  the  one  diseased  motion  in  the  latter  is  involuntarily 
ri'dneed  to  a  minimma. 

The  eomtttuttontti  romplivatioH^  of  tnbereulur  arthritis  are  rarely 
marked  in  the  early  stages.  Adults  and  ehildren  are  seemingly  in  jK»r- 
feet  health  except  for  the  loeal  eondition.  In  proportion  as  tliid extends 
the  general  condition  sutlers. 

Careful  observation  will  reveal  an  evening  rifte  of  temperatare,  although  in 
the  morninp  it  returns  to  the  normal.  Partieiilarly  in  the  lower  walks  of  life; 
where  the  disease  is  lonjr  negleeted,  the  pain  and  the  eonsetjuent  loss  of  sleep  inll 
frenuently  g;ive  the  children  a  haj^^ard  appearunee,  which,  however,  may  be  made 
to  ilisappear  with  tlie  institution  of  proper  treatment.  When  the  disease  ha^^pro- 
dueed  exteiii^ive  iie.4tructi<ui  of  the  joint  aud  periartieular  abscesses  have  devel- 
oped, the  temperature,  as  a  rute,  is  c«mtiatioiiHly  elevated^  aad  the  constitutionAJ 
manife!4tatioiis  are  not  unlike  ttios^e  of  vinceral  tuberculosis.  If  infection  oecum 
with  the  onliiiary  pii;^- formers,  the  general  health  m^y  be  very  rapsdlv  undermined 
and  death  ensue  from  more  or  less  aeute  i«uppurative  toxaemia.  Oenerally  the 
suppuration  is  long  continued,  and  if  death  from  visceral  changes  ocoursji,  it  l^sonly 
after  many  monttis  or  years  of  auflering.  In  the  very  great  majority  of  caiw* 
proper  treatment  will  localize  the  tubercular  i»roces8.  Nevertheless,  cases  are  by 
no  mcaui^  rare  in  which  a  generalixatiou  of  tubercular  di^^ease  occurs,  and  purticu* 
larly  in  disease  of  the  hip.  In  children  there  h  a  marked  tendency  towani  a 
tubercular Tueuiutcitis.  Ijiiproper  treatment,  and  especially  untimely  and  imper- 
fect surgical  interference,  h  often  8])cedil3^  iollowed  by  generalization. 

The  DiAnNtJsis  of  tubrrcular  disease  is,  as  a  rule,  easy.  In 
fully  1*0  per  eeut.  t*f  the  eai>e8  it  is  almost  self-evitleuL  Far  more  diffi- 
eult  is  it  to  distinguish  the  iiidivi<hml  tyjx's  of  the  disease*  The  fun- 
gous variety  of  the  sujMjrlitMul  joints,  like  the  knee,  ellxjw,  wrist,  and 
ankle,  is  very  easily  reeo^iiized  by  the  swelliiifr,  the  deformity,  and  the 
sense  of  false  fluetuation.  Mr>re  dittierdty  attaehes  to  the  reeognition 
of  a  deep-seated  tiihcn'olar  niHlule  within  the  epi|>hysis,  Tht*  eonditiua 
with  \vhi4'h  this  is  most  easily  eonfounded  is  the  epij>hyseal  pinima  of 
late  inlu-ritecl  sj/phi/i^^  The  presenee  of  corri)honitin|[^  evitlenees  of 
syphilis,  nipidity  f)f  devehi]>ment»  and,  aliove  all,  the  thenijieutie  test, 
will,  as  a  rule,  make  the  tlia^nosis  elear. 

Until  all  doubt  iw  renioveci  the  ca^e  nhmjltl  be  looked  upon  one  of  tubcrciiUr 
origin.  DiagiioMlie  dithcuUies  are  often  produced  by  e3cten**ive  hydropic  joint 
effu.Hion.  Particularly  in  ndulti^  it  will  simulate  chronic  serous  et!\ision*i  from  the 
prei^enec  of  forei«rn  bodie-^  or  the  chronic  effu*4ian  following  trauma.  Whereas  the 
lUMiifficiency  of  the  tn^atineut  which  u  usually  etfective  in  the  h't«>t-named  eondj- 
tiou:?i  may  give  rine  to  a  ?<y!*picion  of  the  tubercular  nature  of  the  hydrops,  a  puai- 
tive  diagnosis  can  often  be  made  imly  after  joint  a^piratioo  or  iucisioD* 
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From  arthritis  deformans  tubercular  disease  is  easily  distinguished  by 
the  ehronicity  of  the  former,  the  enlargement  of  the  articular  ends  of 
the  bones,  and  the  tendency  to  osteophytic  growth. 

Prognosis. — The  prognosis  of  tubercular  artliritis  depends  very 
largely  upon  the  treatment  instituted  and  upon  the  degree  of  local  dis- 
ease when  it  first  comes  under  observation.  With  proper  treatment  the 
disease  may  be  arrested  in  its  incipieney,  and  it  is  possible  for  complete 
restitution  to  occur.  In  the  great  majority  of  cases,  however,  the  best 
that  can  be  hoped  for  is  a  limitation  of  joint  function,  either  from  the 
partial  obliteration  of  the  joint-cavity  or  from  the  development  of  fibrous 
adhesions. 

In  the  majority  of  ca^es,  the  cartilages  havine  been  more  or  less  extensively 
destroyed,  a  complete  fibrous  ankylosis  results  and  absolute  restriction  of  motion 
exists.  Occasionally,  although  recovery  has  apparently  taken  place,  a  small  sinus 
will  continue  for  months  and  even  years,  leading  to  a  carious  patch  or  an  epiphys- 
eal sequestrum,  such  as  have  been  described  in  the  pathology  of  the  disease. 

Treatment. — The  treatment  of  tubercular  arthritis  must  be  based 
on  the  natural  tendency  of  the  disease  toward  recover}'.  With  or  with- 
out deformity  such  recoverj'  ensues — in  disease  of  the  spine,  for  example, 
where  oj^rative  interference  cannot  be  resorted  to  early.  Conservatim^, 
therefore,  must  be  the  keystone  of  treatment,  and  only  in  the  failure  of 
this  must  resort  be  had  to  active  interference. 

Since  tubercular  arthritis  is  but  the  local  expression  of  an  infectious 
disea^,  general  measures  are  not  to  be  overlooked.  An  abundance  of 
fresh  air,  a  suitable  diet,  and  attention  to  cleanliness  are  of  first  import- 
ance. The  internal  administration  of  guaiax:ol  and  of  creasote  has  oeen 
found  to  be  beneficial.  In  the  hands  of  very  many  Continental  sur- 
geons the  modified  tuberculin  treatment  has  also  been  followed  by  excel- 
lent results. 

The  local  treatment  of  tubercular  arthritis  should,  in  the  first  place, 
be  directed  toward  securing  absolute  rest  to  the  joint.  A  prolonged  rest 
in  bed  will  often  at  once  relieve  pain  and  swelling,  and  even  if  prolonged 
through  many  months  will  not  interfere  with  the  nutrition  of  the  patient. 
Lo«il  rest  is  best  obtaine<l  by  the  use  of  a  retentive  dressing  of  plaster 
of  Paris,  of  starch,  or  of  silicate  of  soda,  applied  with  sufficient  snug- 
ness  to  distinctly  compress  the  distended  joint.  In  the  joints  of  the  lower 
extremity,  except  the  hip,  and  of  the  upper  limb,  except  the  shoulder, 
and  in  tuberculosis  of  the  spine,  such  retentive  dressings  are  often  the 
most  serv'iceable  of  the  methods  of  treatment  to  be  invoked. 

In  the  inception  of  the  disease  traction  (extension)  is  also  very  service- 
able, particularly  in  overcoming  the  tendency  toward  tlie  contracture  of 
the  flexor  muscles.  During  the  acute  stages  such  traction  can  be  best 
maintained  with  the  patient  in  the  recumbent  }x>sture,  whereas  later  some 
form  of  traction  splints  (^n  be  successfully  used.  In  tubercular  arthritis 
of  the  upper  extremity  the  use  of  extensi<m  is  far  less  valuable.  When 
the  contractures  are  firm  enough  to  resist  traction  an  open  division  of 
the  contracted  parts  should  be  made. 

In  very  many  cases  it  is  advisjible  to  attack  the  tubercular  disease 
directly  by  agents  which  distinctly  destroy  the  bacillus  or  unfit  its  soil 
for  necessary  sustenance.  Such  agents  are  zinc  chloride,  baisam  of  Peru, 
and  particularly  iodoform.     The  direct  injection  of  either  of  these  agents 
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into  a  tubercular  focus  at  intervals  varying  from  four  or  five  days  to  as 
many  weeks  will  often  obviate  the  necessity  of  a  more  or  less  crippling 
operation.  The  zinc  chloride  may  be  used  in  the  saturated  or  50  per 
cent,  solution,  and  from  four  to  five  minims  injected.  The  balsam  of 
Peru  is  injected  undiluted.  The  iodoform  may  be  employed  in  10  to  20 
per  cent,  sohitions  in  sterilized  glycerin  or  olive  oil,  and  injected  in 
quantities  varying  from  one  drachm  to  two  ounces.  To  avoid  iodoform 
intoxication  it  is  best  to  begin  with  a  smaller  quantity.  While  the 
injections  are  being  made  the  urine  should  be  carefully  examined,  since 
the  gravest  result  of  such  intoxication  has  been  parenchymatous  ne- 
phritis. The  iodoform  solution  should  always  be  sterilized  by  submer- 
sion of  the  iodoform  during  four  days  in  a  1 :  1000  solution  of  corrosive 
sublimate ;  it  should  then  be  thoroughly  washed  in  sterilized  water. 
The  glycerin,  and  particularly  the  oil,  should  also  be  sterilized  by 
boiling. 

The  best  results  obtained  by  the  iodoform-oil  iujections  were  those  of  DeVo« 
of  Leyden.  Of  68  cases,  72  per  cent,  were  discharged  cured.  The  injection  'u 
made  through  a  large  trocar  after  preliminary  incision  through  the  skin.  After 
whatever  fluid  maybe  contained  witnin  the  joint  has  been  expressed,  the  iodoform 
oil  or  glycerin  is  injected,  and  by  manipulation  brought  in  contact  with  all  por- 
tions of  the  joint.  The  shoulder-joint  is  to  be  punctured  half  an  inch  below  and 
behind  the  tip  of  the  acromion ;  the  elbow-joint,  on  the  outer  side  of  the  olecranon 
and  above  the  head  of  the  radius ;  the  wrist,  below  the  styloid  processes  of  radius 
and  ulna,  nearer  the  dorsal  surface ;  into  the  hip  the  n^le  should  be  made  to 
penetrate  from  behind  and  above  the  trochanter ;  the  knee  can  be  directly  pen- 
etrated through  the  interarticular  line  on  each  side  of  the  patella ;  and  the  ankle- 
joint  is  most  easily  reached  through  a  point  directly  in  front  of  the  tip  of  the 
external  malleolus. 

When  many  fibrinous  shreds  come  away  through  the  cannula  it  is 
advisable  to  freely  incise  the  joint,  with  proper  aseptic  precautions,  and 
to  thoroughly  irrigate  it  with  a  saturated  boric  solution  before  making 
the  iodoform  injection.  If  need  be,  the  incision  can  be  sufficiently 
enlarged  to  make  the  operation  exploratory,  the  incision  being  closed 
immediately  after  tlio  injection  has  been  completed.  For  the  cure  of 
a  tubercular  arthritis  from  three  to  twenty  injections  may  be  necessary', 
and  the  time  required  to  effect  a  cure  varies  from  two  months  to  one 
year. 

Hjfdrops  tuberculoms  will  often  disapjiear  under  rest  and  compression. 
In  the  failure  of  this,  aspiration  should  be  resorted  to,  and  this  be  fol- 
lowed by  the  injection  of  carbolic  acid  or  iodoform.  The  so-called  coid 
ahsccMscs  require  sjweial  attention  in  many  cases,  although  when  they 
are  limited  in  size  they  may  be  allowed  to  take  care  of  themselve.-J. 
Through  defective  operative  treatment,  septic  infection,  which  may 
rapidly  be  destructive  to  joint  and  life,  has  often  been  induced  in  the 
past. 

Here  also  the  injection  of  iodoform,  after  the  preliminary  tapping  and  irriga- 
tion, 18  frequently  followed  by  a  brilliant  success.  The  size  of  the  abscess  is  no 
indication  of  the  extent  of  the  lesion  which  gave  it  origin.  Its  walls  are  lined  by 
a  quasi-pyo.i2;eni(!  iptfopht/Z/icfic)  membrane  which,  as  Volkmann  has  shown,  i? 
studded  with  miliar}'  tubercles.  When  the  iodoform  injection,  after  repeated 
attempts,  has  failed  of  success,  the  abscess  should  be  thoroughly  incised,  its  walls 
cleared  of  the  tubercular  lining  with  a  sharp  spoon  or,  what  is  preferable,  the 
operator's  finger  wrapped  in  sterilized  or  iodoform  giiuze.  This  operation  should 
be  considered  incomplete   until  the  aperture  of  communication,  which   usually 
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though  not  always  is  present  between  the  abscess  and  the  joint  interior,  has  been 
discovered,  enlarged  if  need  be,  and  the  joint  treated  by  injection. 

These  conservative  measures  will  frequently  fail  of  encompassing  a 
cure  or  even  of  stemming  the  progress  of  the  disease.  In  cases  from 
the  lower  walks  of  life  the  conditions  when  first  seen  may  altogether 
preclude  conservatism.  Operative  measures  of  greater  or  less  extent 
are  then  called  for,  the  object  of  which  is  the  mechanical  removal  of  the 
tubercular  tissues  and  of  carious  bone,  and  the  procuring  of  a  surgically 
clean  wound  with  its  natural  tendency  to  immediate  union. 

Sometimes  there  can  be  detected  in  the  head  of  the  tibia,  the  femoral 
condyles,  and  the  ulna  a  tuberculous  nodule  which  can  be  removed 
through  an  incision  that  does  not  involve  the  joint.  In  the  removal  of 
such  a  nodule  the  chisel  should  be  carried  through  sound  bone,  and  as 
far  as  possible  the  infection  of  this  from  the  tuberculous  centre  is  to  be 
avoided. 

In  the  great  majority  of  cases  the  operative  treatment  cannot  stop 
short  of  a  free  incimon  into  the  joint,  thus  making  it  in  a  measure  explor- 
atory. Such  free  incision,  technically  termed  arthrotomyy  is,  of  itself, 
with  proper  precautions,  devoid  of  danger.  When  thus  thoroughly 
exposed  the  tubercular  foci  can  be  readily  i*emoved,  and,  if  the  pro- 
cedure has  not  been  too  long  delayed,  without  seriously  affecting  the 
outlines  of  the  joint  surface.  This  operation,  known  as  arthredomy  or 
joint  eramon,  means  the  removal  usually  of  fungous  masses  from  the 
synovial  membrane,  of  the  encrusting  and  interarticular  cartilages,  so 
far  as  they  may  be  diseased,  of  the  synovial  membrane  and  capsule,  if 
need  be,  and  of  the  evacuation  with  the  chisel  or  sharp  spoon  of  tuber- 
cular f(x;i  in  the  epiphysis.  The  operation  is  therefore,  in  reality,  an 
atypical  resection. 

In  joint  erasions  recourse  should  be  had  to  cutting  rather  than  to 
scraping  instruments,  since  the  danger  of  infecting  the  wound  with 
tuberculosis  is  thereby  reduced  to  a  minimum.  After  the  erasure  has 
been  completed  sterilized  iodoform  is  to  be  intnxluced  into  the  wound, 
the  articular  wound  close<l  by  deep  sutures,  and  the  cutaneous  wound  in 
the  ordinary  way. 

Drainage  is  ordinarily  not  called  for,  although  when  oozing  has  been 
checked  with  difficulty  a  silkworm-gut  strand,  drawn  through  the 
wound  and  to  be  removed  with  the  first  dressing,  will  answer  well  for 
drainage.  Many  surgeons  pack  the  wound  for  two  or  three  days  with 
iodoform  gauze,  after  which  the  sutures  introduced  at  the  time  of  opera- 
tion are  tightened. 

Even  the  heads  of  the  humerus  and  of  the  femur  have  thus  been  successfully 
freed  of  tubercular  nodules  and  of  their  encrusting  cartilage,  returned  to  their 
respective  sockets,  and  excellent  results  obtained. 

A  further  advantage  of  arthrectomy  is  the  ease  with  which  the  operation  can 
be  repeated  if  necessity  arises,  and  the  important  fact  that  by  not  interfering  with 
the  epiphyseal  cartilage  the  growth  of  the  bone  in  length  is  not  curtailed. 

Resection  for  tubercular  arthritis^  formerly  very  extensively  prac- 
tised, is  for  good  reasons  less  and  less  employed.  Until  the  ])oriod  of 
puberty  has  been  reached  a  formal  excision  should  rarely  be  i>erformed, 
since  the  removal  of  the  epiphysis  is  invariably  followed  by  very  great 
shortening  of  the  extremity.     It  is  only  aftc^r  arthrectomy,  as  above 
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described,  has  failed  in  children  and  in  young  adults  that  formal 
excision  should  be  at  all  practised.  In  persons  who  have  arrived 
beyond  the  age  of  puberty,  the  same  objection  not  obtaining,  excisions 
are  more  frequently  to  be  made.  At  this  period  of  life  repair,  so  far  as 
bone  is  concerned,  is  less  easily  accomplished,  and  the  uneven  surfaces 
which  remain  after  arthrectomy  might  fail  to  unite;  therefore — as  in  the 
knee,  for  example — we  are  sometimes  compelled  to  make  a  formal 
excision  in  order  to  ensure  the  speediest  recovery  with  a  useful  limb. 
As  a  rule,  however,  excision  for  tuberculosis  of  the  larger  joints  should 
be  reserved  for  the  correction  of  deformity  atter  the  tubercular  process  ha^ 
healed  spontaneously  or  through  the  methods  of  treatment,  operative 
and  otherwise,  above  described.  In  tuberculosis  of  the  wrist  and  of  the 
foot  total  excision  of  the  bones  involved  is  to  be  resorted  to  rather  than 
the  excision  of  the  tubercular  focus  and  its  evacuation  by  curette  or 
chisel.  It  is  particularly  in  these  cases  that  operative  infection  of  con- 
tiguous joints  and  of  overlying  tendon-sheaths  is  likely  to  occur.  Even 
in  the  absence  of  such  infection  the  shell  of  bone  which  is  left  after  the 
evidement  of  the  tul>ercular  focus  is  filled  with  a  clot  which  readily 
becomes  infected,  and  in  the  contrary  event  is  difficult  of  organization. 
In  s(»verer  cases  of  tuberculasis  of  the  bones  of  the  wrist,  and  par- 
ticularly of  the  tarsus,  amputaiioyi  yrill  often  afford  the  patient  the 
quickest  and  safest  road  to  recovery.  Amputation  must  likewise  W 
resorted  to  at  times  in  children  in  whom  the  tubercular  and  secondan- 
suppurative  processes  have  left  the  region  of  the  joint  riddled  with 
sinuses  and  the  bones  destroyed  over  extensive  areas.  In  the  lower 
extremity  such  amputations  must  be  made  oftener  than  in  the  upper, 
but  in  both,  with  the  improved  surgical  technique  of  recent  years,  the 
mortality  following  them  has  been  reduced  to  a  minimum. 

Ankylosis. 

Tliis  signifies,  literally,  a  crooking  of  the  joint.  In  a  general  sense 
it  is  reserved  for  fixation  of  the  joint,  with  which  there  is  often  associated 
an  angular  deformity.  The  diseased  process  may  be  in  the  joint  projier^ 
in  the  periartieidar  tii^fiues,  the  overlying  muscl4's  and  tendons,  or  even  in 
the  integument.  Every  joint  fixation  has  thus  often  been  includeil  in  the 
term  ankylosis.  A  division  has  likewise  been  made  into  the  fibrous  or 
false,  and  tlic  bony  or  true,  ankylosis.  A  better  division  is  that  by  which 
the  term  (a)  contracture  is  used  to  designate  joint  fixation  by  abnormal- 
ities of  the  soft  parts,  and  (6)  ankylosis  from  Jib rous  or  bony  union  of  the 
articular  surfaces  proper. 

a.  Contractures. — Acute  inflammations  of  the  joints  and  tubercular 
processes  are,  as  we  have  seen,  very  often  early  associated  with  muscular 
contraction,  whi(;h,  from  the  inception,  immobilizes  the  joint  absolutely 
except  to  examination  under  antesthesia.  After  the  subsidence  of  thf 
primary  disease  the  contraction  may  continue  and  simulate  the  Kx'k- 
in<i^  of  the  joint.  The  periarticular  Hwelling  and  the  thickening  of  the 
capsule  attending  rheumatism  will  often  leave  a  joint  in  a  similar  appar- 
ently ankylotic  state.  The  cicatricial  contraction  which  follows  st^vere 
hnrn>i  may  likewise  prcKluce  an  apparent  ankylosis.  In  the  last-mmuni 
condition  the  interior  of  the  joint  may  remain,  except  for  dr}*ness,  com- 
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pftStively  nornmh  The  continuation  i»f  joint  fixation  of  this  nature  mil 
slowly,  by  the  growth  af  new  eormeetive  tissue  from  the  periphery  of 
the  joint,  eventually  lead  to  a  true  ankyhii^is.  In  ejxses  of  severe  tspa^lic 
pandi/m^  the  eoutlition  of  ankylosis  h  likewise  simulated, 

6.  True  ankylosis  lias  been  pntporly  (lividiul  into  the ^6ro?f.s  and  the 
o^eoiiji^  although  in  limg-standi tig  eases  a  eonihinaiicm  of  both  furnis  will 
be  usually  fouud,  and  *iuly  in  very  eiirfmie  eases  dws  it  ever  eome  to  a 
complete  bony  miion  of  the  articular  emJa  with  total  obliteration  of  the 

Fig.  248. 


^^k 


Bony  nnlEytosls  of  lilp (original):  eittenial  view  of  fipcclmcn  shourn  In  Ffg.  247. 

joint-eavity  (Figs.  248  and  249).  Tlie  diseases  whieh  are  most  produe- 
tive  of  the  true  ankylosis  are — ticnle  mtppuratirr  arfhrtti'^^  to  a  less 
extent  Inhercular  dhease^  and  chronic  rkeumatl^n.  In  the  latter  anky* 
losis  of  many  joints  is  often  seen.  Poi^f-fjofiorrhffal  arfhrith^  the  non* 
suppurative  eomplieations  of  puerperal  ^eptietrnim^  and  the  aciUe  infec' 
tioiis  discuses  are  less  often  followed  by  bony  ankylosis. 

In  considering  ankylosis  it  h  important  tr>  diiTeTentiate  between  ttiat  whicli  is 
aBsociated  with  detbrmityand  that  in  which  the  joint  if*  fixed  in  the  niosl  favorable 
position  for  uaefulne^n  (Figs.  250  and  -51 ).  In  the  sahnuldtr,  through  the  raobihty 
of  the  scapula,  this  differentiation  is  not  important:  in  the  elbow  an  an  ky  losis  may 
be  said  to  be  favorable  when  it  is  nearly  at  a  right  angle;  in  the  hip  and  knee, 
when  fijtation  occurs  in  the  extended  position. 

Tlie  DlAtrNosis  of  the  eonditiims  whidi  fix  a  jtjiut  in  ordinarily  easily 
made.  That  of  fixation  from  extni-artieular  eaase.s  must  always  l>e  dif- 
ferentiated from  that  of  trne  ankylosis.  The  elinieal  histoiy  of  the  ease 
and  the  ef>odition  of  joint  nioyeruent  under  an  aufe^thetie  would  make 
the  recognitiiiii  simple.  The  differentiation  l»etweeii  the  hhrrnjs  and  the 
bony  ankylosis  is,  as  a  rule,  also  easily  estahlinhed.  A  bony  ankylosis 
will  absolutely  pre%Tiit  joint  luution,  wlieiHiiij^  in  the  fibrous  varieties  the 
Vol.  1.— lU 
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jmtient  himself  or  with  a  little  asgiistaiiee  can  always  elicit  a  certain  de- 
gree of  inotioii.  The  knee  forms  an  exception  to  this  rule  :  notwith- 
standing an  osseom  ankyhms,  isome  degree  of  motion  can  be  elicitiMl, 

FiQ.  249. 


BoQjr  aakjrloili  of  knee  (ortginal). 

The  writer  han  in  twii  eases  seen  an  os^ieous  ankylnsi?!  of  the  |xUetla  to 
t!ie  anterior  snrfiiee  of  the  feninml  eondyk'  with  slight  joint  motion, 
Tlie  ojicnition  ivvealed  the  joint  interior  free  except  where  the  patella 
had  formed  attachments. 

Treatment. — The  treatment  of  joint  fixation  necessarily  varie*^  with 
the  conditions  which  prmhice  it.  If  the  result  c»f  cicatrices,  fustnal  ♦>r 
nniscnlar  (?ontracfifrf>t^  attention  must  be  directed  to  them  rather  than  to 
tiie  jcvint  itself.  The  h)rmer  must  be  n^^metlied  by  plastic  oi>eration. 
Contractures  of  muscle  and  tascia  can  often  be  oven^ome  under  an  anies- 
tiietic.  If  this  fails,  success  must  be  expected  from  a  division  of  the 
tendons  and  fascia,  either  by  subcutaneous  o{>eration  or,  prefcnibly»  by 
open  division. 

In  cases  of  true  ankyhisis  that  are  known  to  be  fibrtms,  oper:Ol\> 
measures  are  called  for  emly  after  a  milder  treatment  by  baths,  ma>-.i.  , 
and  active*  and  ]mssive  joint  movenieuts  has  tit'cn  tried  without  etiect, 
Mechanicid  apj>liances  to  stimulate  motion  may  also  be  tried.  Very  fre* 
ouently,  indeed,  by  tlie  eomljined  use  of  massage  and  weight-extonsion, 
tne  deformity  which  so  often  aceomjianics  ankylosis  can  be  over(*nmc. 
In  the  failure  of  these  methods  reeourse  may  be  Imd  to  forcihlt'  bmthug 
up  of  the  fibrous  adhesions  which  fix  the  joint,  always  nnder  an  aiittethetic 
{brkement  /orei). 


MHI 


The  treatment  must  always  be  very  guardedly  applied,  and  never  until  the  dis- 
ease pro-ducing  the  aDkylosis  has  subsided,  Untimtly  forcible  disruption  of  adhe- 
sions will  not  infrequeutly  be  followed  by  a  return  of  the  acute  disease  which  pro- 
cluce<i  them,  and  often  with  greater  severity.  Nor  should  it  be  early  resorted  to 
for  post-tubercular  aukyhisis  or  that  following  gonorrhoea  or  acute  (Suppurative 
arthritis.  Liiulm  and  Uvea  have  often  beeji  aaerificed  to  the  untimely  use  of  forci- 
ble relief  of  ankylotie  deformity.  It  h  a  wise  precept  to  never  completely  iiver- 
eome  a  great  angular  deformity  from  fibrous  union  at  one  tsitting^  however  j<trong 
the  temptation  may  be  to  at  once  give  the  limb  its  normal  conformation. 

The  less  the  numher  of  mihesions  broken  up  at  a  i^ittin^,  the  less  is 
the  reuetioii ;  therefore  ancesthesia  may  lie  resiirted  to  at  intervals  of  a 
week  or  ten  ilaySj  ami  tlius  gradually  tht^  deformity  he  overconie  and  an 
opportimity  given  fur  llie  little  that  is  ^^ained  eaeh  titiie  to  be  maintained. 

By  tills  methml  there  is  avoided  the 
Flo.  250.  danger  of  Imrniling  a  large  vaHvidar 

or  nervo4runk  rnnning  in  elose  prtjx- 
imity  and  adherent  to  the  joint- 
ctipsule.       Partienlarly   in   attempt- 

Fio,  251. 


Bony  aukyloels  of  Ui|»  %vUh  defomilty. 


Bony  ftiikylcwiii*  of  hip  wUJi  deformity 


ing  to  overcome  long,  old-stiuiding  angular  ankylosis  of  the  knee  have 
ruptitrrs  of  ilu'  yioyj//Mf/ ^r/'/rr//,  vein,  or  aeeoniiianying  nerve-tnink  l>een 
pnxloeeth  In  sin'ering  adhesions  tlie  foree  should  tthrat/fi  hr  m  ttppflM 
;  at  first  (W  to  increifm  the  ({eformltp.  The  angle  of  flexion  of  the  knee 
and  elhow  shouhl  hy  the  first  movement  he  even  more  retlueed.  Upon 
tins  flexion  should  foHow  the  first  attempt  at  extension*    Cn fortunately, 

£'th  the  most  earelul  and  ofVenest  repeated  attenij>ts  to  overeome 
s  ankylosis?,  Jmhwe  to  npston*,  even  approximately,  normal  joint 
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function  is  the  rule.  The  fibrous  bands  which  have  been  broken  up 
reunite  and  the  ankylosis  is  speedily  re-established.  If,  therefore,  the 
ankylosis  is  left  in  the  most  favorable  possible  position,  it  is  all  the 
patient  can  hope  for. 

The  treatment  of  boiiy  ankylosis  must  be  limited  to  the  correction  of  th^ 
deformity.  When  bony  ankylosis  has  occurred  and  the  disease  which 
produced  it  has  disappeared,  the  danger  of  operative  interference  is  only 
that  which  would  follow  a  like  operation  upon  a  healthy  bone.  The 
cumbersome  appliances  which  in  former  years  have  been  resorted  to  for 
overcoming  osseous  ankyloses  are  no  longer  to  be  used.  The  osteoclast, 
which  played  an  important  r6le  before  the  days  of  antiseptic  surgery,  is 
only  of  historic  interest.  If  the  position  of  the  limb  is  a  correct  one, 
osseous  ankylosis  is  not  to  be  interfered  with.  In  the  overcoming  of 
deformity  the  operation  may  be  done  through  the  joint  or  in  close  prox- 
imity to  it.  In  ankylosis  of  the  hip,  in  which  there  is  often  extensive 
new  bone-formation,  it  is  better  to  divide  the  bone  below  the  trochanter. 
When  the  neck  of  the  bone  has  not  been  destroyed  by  disease,  its  sub- 
cutaneous  division  with  a  saw,  after  the  method  of  Adams,  may  be 
resorted  to.  In  ankylosis  of  the  knee  recourse  must  usually  be  had  to 
the  excision  of  a  wedge,  with  base  anterior,  before  the  deformity  can  be 
corrected.  Bony  ankylosis  at  the  elbow  is  best  treated  by  excision, 
which  will  leave  a  very  serviceable  although  an  abnormally  movable 
joint. 


CHAPTER  XXXIV. 

OPERATIONS    ON    JOINTS. 

By  Joseph  Ransohoff,  M.  D. 


General  Consideratioiis. — Injury  and  disease  very  frequently  neces- 
sitate operations  on  joints.  In  degree  they  may  vary  from  the  puncture 
with  the  trocar,  or  the  simple  incision  for  establishing  drainage,  to  a 
complete  removal  of  all  the  structures  entering  into  the  composition  of 
the  joint.  Whatever  the  operation  may  be,  the  greatest  attention  must 
be  paid  to  the  rules  of  surgical  cleanliness,  for  in  no  other  department 
of  surgery  have  the  beneficent  influences  of  modern  wound-treatment 
been  better  displayed  than  in  operations  upon  joints. 

Arthrotomy. — By  this  term  is  meant  an  incision  into  the  joint,  either 
for  the  purpose  of  establishing  drainage  or  for  purposes  of  exploration. 
It  is  indicated  in  chronic  serous  and  purulent  effusions  where  other 
measures  have  failed.  For  the  removal  of  foreign  bodies  and  loose 
cartilages,  arthrotomy  offers  the  only  radical  relief.  Since  the  operation 
is  always  to  be  done  under  anaesthesia,  the  incision  through  the  integu- 
ment and  the  capsule  should  be  ample  enough  to  freely  permit  thorough 
exploration  of  the  joint  interior. 

Arthrectomy. — Arthrectomy,or  joint  erasure,  reserved  almost  alto- 
gether for  the  treatment  of  tubercular  processes,  has  for  its  preliminary 
step  an  arthrotomy.  The  operation  consists  of  the  removal  of  the  syno- 
vial  membrane^  of  the  encrusting  cartUagea,  and  of  the  superficial  lamincB 
of  bone  so  far  as  they  may  be  diseased.  In  an  arthrectomy,  or  joint 
erasure,  nothing  is  sacrificed  except  that  which  is  the  seat  of  disease. 
The  operation  is  therefore  less  severe  than  is  an  excision,  can  be  per- 
formed earlier,  and  when  successful  may  retain  much  of  the  joint  func- 
tion for  the  patient.  To  be  entirely  successful  the  incision  into  the  joint 
must  be  large  enough  to  permit  its  thorough  exploration,  lest  a  hidden 
focus  of  disease  escape  detection  and  appropriate  treatment. 

With  experience  an  operator  soon  learns  to  discover  an  epiphyseal  focus  under 
an,  as  yet,  intact  cartilage,  but  one  that  is  somewhat  discolored  from  deficient  nutri- 
tion. The  advantage  of  arthrectomy  is  that  it  permits  repeated  operations,  and 
in  the  event  of  its  nnal  failure  still  leaves  to  us  the  major  procedure  of  excision. 

Resection  or  Excision. — Although  these  terms  are  used  synony- 
mously, the  former  applies  to  the  removal  of  portions  of  bone  in  their 
contiguity — the  latter  to  the  removal  of  the  articular  surfaces  and  soft 
parts  that  enter  into  the  joint  formation.  Since  the  latter  complete 
operations  are  not  often  demanded,  the  terms  may  properly  be  consid- 
ered synonymous. 

Joint  excisions  are  called  for  in  compound  dislocations  when  reduction 
cannot  be  otherwise  made,  in  gunshot  injuries  where  there  is  much  shat- 

629 


630 


AFFECTIONS  OF  TEE  TISSUES  AND  TISSUE-STSTEMS. 


terlng  of  bone,  and  for  the  rell-ef  of  anffular  anktflotie  defonnUies.  8np^ 
puraiireprorei^Hfs  eonseciuent  on  i>enetratingwoii!Klsorgeneral  septic  iufi^- 
fion  likewise  deiniind  re-seetion.  The  great  majority  of  cases  in  which 
joint  exeLsion  is  denmuded  belong  to  the  class  of  tuhercufar  tifihritiK 
The  indieiitionHi  for  the  operation  in  this  class  of  eases  have  been  eont?id- 
ered  in  the  p^lrag^apll^^  on  fnhen-ular  ftrthriti^  in  the  j>receding  chapter. 

Excisions  made  for  Injurtf  are,  like  amputations,  divideil  into  the 
primarjff  the  itdermcdiartfj  and  the  aeeondary^  the  tir^t  of  thesse  being 
made  within  the  fimt  twenty*fuur  or  thirty-six  hours  and  before  wound- 
infection  has  occurred*  W herever  pomible  excimoim  for  injury  should  i 
pt'imffrif.  The  inter  mid  Ian/  excisions  are  made  during  the  height 
infective  iuHainmntinn,  and  consi'quently  of  the  general  septic  infectiG 
It  is  for  this  reason  that  tlie  niorlaUty  of  these  operations  on  the  lar 
joints  is  enormously  high.  Seeondari/  excisions  are  made  after  the 
eadcnee  of  the  infective  prcn'css,  and  have  for  their  object  the  remo%'a 
of  dead  bone  and  of  pyogenic  surfaces,  and  such  prepamtion  of  the 
articular  ends  as  will  ensure  an  ankylosis  in  a  go<xl  position.  ~ 

ArtlirodeBis,^A!lied  to  the  excision  of  a  joint  is  the  proeedui 
which  contemplates  its  dfj^imrtion  and  the  productloyi  of  an  anki/toifi^. 
The  o[>eratiou  having  this  for  its  ol>jcct  is  termed  arthrodesiJi^  and  u 
applieal)le  especially  in  cases  of  infantile  |ttiralysis,  in  consequence  of 
which  the  usefulness,  jxirtictdarly  <rf"  the  knee  and  often  of  the  ankle, 
has  Vjceu  lost.  When  in  these  cases  orthopaHlic  appliances  fail  to  gi\T 
relief  or  the  financial  condition  of  the  jvatieut  precludes  his  obtaining 
aid  therefrom,  joint  excision  often  restoi'es  the  usefulness  of  the  limb. 

Bone  resections  are  sometimes  made  a»  preliminary  steps  to  other  procedures. 
Segmefit'%  of  the  skull,  for  inataoce,  are  temporarily  removed  with  a  flap,  for 
iDtracraDial  operatifmsj  portions  of  the  upper  jaw  are  temporarily  removes  fof 
operations*  upon  the  nasopharynx,  and  the  patella  is  sometimes  temporarily 
divided   for  operations  on   the  knee.      Such    operations   are   called  oUeopUutk 

In  excisions  of  joints  the  incision  should  be  as  nearly  linear  as  possi- 
ble ;  tendons  should  be  preserved  in  their  attachments  to  the  soft  parts, 
and  hrniscHl  as  little  as  possible.  Attention  to  the  making  of  a  eleau 
wound  is  one  of  the  essentials  of  healtliy  repair.  Since  the  lalxirs  of 
Oilier  nf  Lyons  and  the  younger  Laugenbeek  of  Berlin  and  T  f 

Bologna^  niucli  attention  has  been  given  to  the  mtving  of  (he  ^ 
as  a  singk*  layer,  wliieh,  sid>scc|ueutly  ensheathing  the  flenuded  bone  &u 
faces,  is  believed   t<>  further  the  development  of  new  lione  to  take  tb 
place  of  that  which  has  been  removed.     The  tiitbperioMeai  mdhod^  as  th 
has  been  designated,  is  feasible  only  in  cases  of  disease  where  the  thick 
eniug  of  the  periosteum  |iermits  its  l>eing  strip|)ed  away  from  the  boo 
before  it  is  divided.     lu  these  very  eases,  however,  nnistly  of  tubereuli 
eharaeter,  the  stiving  of  the  periosteum  is  associated  with  the  dan 
of  an  incomplete  operation  and  recurrence  of  the  disease.     In  the  tran 
niatic  eases  of  adults  the  separation  of  an  unbroken  pc^riosteal  layer 
quite  imjMjssible,     Furthermore,  the  regeueraitive  power  of  the  j>erio^ 
teum.  except  in  children,  has  been  overnitc*!,     Tlie  advantages  of  a  m   ~ 
periosteal  excision  are  therefore  doubtfuh 

Lfirge  biood-vemda  are  never  endangered  in  fxcij<ionit ;  the  u»e  of  the 
Esmarch  bandage  is  therefore  im necessary.     The  bleeding  is  ordinarily 


OPHBATIONS  ON  JOINTS. 


631 


so  slight  during  the  operation  that  with  competent  assistance  it  does  not 
obscure  the  field  of  operation  nor  make  the  overiooking  of  a  nidus  of 
disease  probable.  Besides  the  ordinary  instruments  required,  there  are 
necessary  for  excisions  large  retractors,  an  assortment  of  straight  and 
grooved  chisels,  a  variety  of  saws  and  of  bone-cutting  forceps,  and 
gouges.  Except  in  the  shoulder  and  in  the  hip  the  wound  can 
ordinarily  be  fully  closed  without  drainage.  The  post-operative  ooz- 
ing can  be  reduced  to  a  minimum  by  at  once  placing  the  limb  at  a 
right  angle  to  the  body  and  keeping  it  there  for  twenty-four  hours : 
thereby  the  aflFerent  circulation  is  rendered  more  difficult  and  the  efferent 
facilitated.  In  order  to  fix  the  divided  bones  closely  to  each  other  many 
operators  resort  to  bone-suture  or  the  insertion  of  sted  or  ivcyty  pegs. 
All  of  these  procedures  are,  for  the  most  part,  superfluous.  After  the 
operation  of  excision  has  been  completed  and  the  ordinary  dressing 
applied  a  retentive  dressing  or  splints  are  at  once  to  be  used  in  order 
that  the  limb  may  be  retained  m  the  desired  position  from  the  very 
beginning.  After  joint  excisions,  properly  made,  the  first  dressing  need 
not  be  changed  before  the  end  of  from  two  to  four  weeks. 


SPECIAL  EXCISIONS. 


Fig.  252. 


ShOUIjDBB. 

Resection  of  the  shoulder  is  ordinarily  partial,  in  that  the  head  of  the 
humerus  alone  is  removed,  the  glenoid  head  of  the  scapula  being  usually 
left  in  situ.  The  operation  can  be  made  by  a  straight  incision  over  the 
anterior  surface  of  the  ioint,  beginning  at  the  acromio-clavicular  junc- 
tion and  passing  over  the  anterior  con- 
vexity of  the  joint  for  a  distance  of 
three  to  four  inches.  {Vide  Fig.  252.) 
The  incision  may  likewise  be  made 
from  a  point  above  the  coracoid  process 
obliquely  across  the  front  of  the  joint 
in  the  direction  of  the  fibres  of  the  del- 
toid muscle.  Charles  Bell  and  Morel 
practised  a  U-shaped  incision  with  the 
concavity  upward,  making  a  flap  of  the 
deltoid  muscle.  Konig  exposes  the 
joint  through  a  posterior  longitudinal 
incision. 

The  U-shaped  inciHion,  while  disastrous  to 
the  deltoid  muscle,  aifords  better  than  any 
other  method  a  thorough  inspection  of  the 
joint  interior  and  the  removal  of  the  capsule 
when  this  is  necessary  for  tubercular  disease. 

directly  upon  the  long  head  of  the  biceps,  thus  permitting  it  to  be  drawn  to  one 
side  and  saved.    The  oblique  incision  secures  the  safety  of  the  circumflex  nerve. 

Whatever  the  incision,  the  capsule  is  opened,  the  wound  margins 

separated  by  broad  retractors,  ana,  while  the  assistant  rotates  the  arm 

.  outward,  the  knife  is  carried  over  the  lesser  tuberosity,  dividing  the  cap- 


Excision  of  the  shoulder  (Oilier) :  /l,  reg- 
ular incision :  B,  supplementary. 

The  anterior  straight  incision  leads 
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gular  ligament&  and  the  attachments  of  the  subseapularis  muscle.  The 
arm  being  then  rotated  inwartl,  the  attachments  of  the  snpraspinatu^, 
infraspinatnTri,  and  teres  minor  are  dividetL  Wherever  feasil>le  in  this 
stepot  the  oj>emtion,  the  pmetiee  of  Vogt  si  ion  Id  be  followed  of  retaining 
the  greater  and  lesser  tuherositieri  with  ihe  niusenlar  attachments.  The 
head  of  the  humerus  is  now  forced  out  tlmjugh  the  wound,  jseized  vnth 
the  forceps^  ami  removed  w^ith  the  saw.  The  l>est  fnnetiomil  rej^ults  amj 
obtained  when  the  section  i??  made  tli rough  the  anutomii-al  neek.  The 
line  of  seetion  must  be  deterniin^Mb  however,  by  the  extent  of  the  legion 
which  demands  the  oj^r- ration.  This  is  c(*mpleted  by  the  removal,  if 
it  l>c  neeessiiry,  of  the  glenoifl  fossa  with  saw  or  forceps,  although  io 
ntliis  event  the  attachment  ui'  tlie  long  head  of  the  bit^ps  to  its  upper 
ftnd  shoidJ  bw  preserved  in  connect  ion  with  a  few  bony  laminae  \^nth  tlie 
jieriosteal  covering. 

Aftkr-TKEATMK-VT. — When  tljere  iia;*  been  nmeli  oozing  a  puncture  through 
the  posterior  wall  of  the  joint  should  be  matJe  thr  drainage*  The  natural  pcisiiiios 
of  ite  anu  by  the  auh  of  the  body,  with  the  forejtrm  over  the  chest,  i»  the  one  t4> 
be  maintained  until  consolidation  has  taken  place.  A  dplint  id  ordioarilT  not 
required. 

Kelsu LT8,— Excisions  for  pjunshot  wounds^  c^iHected  by  Cnlbert^ou,  in  855  ca&et 
give  a  mortality  of  BL44  per  eent. ;  (3tiH*s*  tabulation  of  ^51  cai*es  ^ivea  a  mortAlity 
of  39  per  cent.    Almost  all  of  these  cases  were  tabulated  in  the  pre-aseptic  period. 
There  were,  according  to  Culbertson,  101  causes  of  excision  for  disease*  with  16 
deaths,  or  15.84  per  cent.     The  improvement  foHowintij  modern  methods  is  showxL 
by  statistics,  which,  though  not  large,  are  conclusive.    In  Volkmann'M  and  Konijri 
clinics  15  excisions  of  the  shoulder  were  made — for  injury  in  2  cases*  in  13  fori 
disease— without  a  death.     The  Uiiefulness  of  the  arm  after  shoulder  excision  iti 
ordinarily  very  good,  although  there  is  a  tendency  toward  preternatural  mobitily. 
When  the  excision  is  made  fts  low  as  the  surgieal  neck  a  flail  joint  is  verv  likely 
to  reniaiit.    The  hetit  results^  follow*  the  j^o-caHed  subperiosteal  excisions  of  Langetk- 
beck  and  Oilier  or  the  subcapsular  operation  of  Vogt. 

Elbow. 

IxDiCATiONS. — Partial  or  complete  excision  of  the  elbow  must 
resorted  to  for  roniptmntl  tlislm'titions,  nnkylii^is,  siip|iiirative  arthritis 
giiiTHhot  injuries,  and  riironie  urti^^ilar  fliseast%  It  is  likewise  imliititec 
in  ehroiiie  (lisl*ii*ations  in  whieh  milder  operation*!,  like  osteotomy  of  T 
oleeranonj  fail  to  make  rediietioii  possible. 

In  rare  eases  of  symmetrical  rlij^locatioa  of  the  elbow*  of  which  the  writer  $»i| 
one  case  from  a  fall,  an  oj)eratiim   4iould  be  performed  on  one  side  only  to  mak 
the  ankyloj^it*  of  the  two  t*ides  at  diflereut  anglers  thereby  assuring  the  patient  tht^ 
greatest  range  of  movement.     Such  symmetrical  nakylosis  has  Seen  described  hf 
Continental  writers  an  following  acute  infections  diseases. 

The  various  methoi>s  of  oi^nition  hiive  in  eomraon  a  lone  posterior] 
ineision,  to  which,  aeeording  to  various  operators,  may  be  added  a  par* J 
allel  hiteral  itirision,  a  transversa*  ineisitiri,  or  buth.  In  almost  all  ca!?€4l 
tlie  posterior  buiptudinal  incision  snilices  (Figs.  253,  254,  255).  It 
should  be  iti  adults  at  least  four  inches  hm^^  witli  its  centre  oppf»*iite 
the  base  of  the  olecnmon.  The  incision  should  run  a  little  to  the  inne| 
side  of  the  axis  of  the  tdeenintm  and  be  eiirried  abuig  its  entire  lenp 
th>wn  to  tlie  bone.  The  soft  parts — aod,  if  possible,  the  fK»rio8teum^I 
are  fir^t  elevatt^d  towaixl  the  inner  condyle  by  hm^itudinal  incisional 
carried  dowji  to  the  bone.      la  this  iiianiier  the  ulnar  nerve  is   pro-J 
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tected.  The  incision  is  carried  around  the  epicondyle,  carefully  pre- 
serving, if  possible,  its  muscular  and  ligamentous  attachments.  The 
dissection  is  next  carried  in  the  same  way  toward  the  outer  condyle, 
equal  attention  being  given  to  the  protection  of  its  muscular  and  liga- 
mentous connections.  Particular  attention  should  here  be  given  to 
saving  the  anconeus  muscle.  Through  forced  flexion  the  lower  end  of 
the  humerus  is  then  dislocated  into  the  wound  and  sawed  through  on  a 
level  with  the  base  of  the  condyles.      The  radius  and  ulna  are  next 


Fig.  264. 


Fig.  255. 


Excision  of  the  elbow- 
joint  :  J, Von  Langen- 
beck ;  B,  OlUer. 


ExelAion  of  the  elbow- 
joint:  A,  Nekton;  fi, 
C,  Huet«r, 


Osteoplastic  method :  A, 
by  external  incision ; 
B,  Von  Mosetig-Moor- 
hof. 


brought  into  the  wound,  and,  if  need  be,  divided  on  a  level  with  the 
base  of  the  coronoid  process  of  the  ulna.  When  the  dissection  is 
made  for  bony  ankylosis  the  bones  of  the  forearm  must  be  divided  first, 
and  with  them  there  is  brought  through  the  wound  the  lower  end  of 
the  humerus,  which  is  divided  below  the  epicondyle.  Oilier  employs 
a  "bayonet"  incision,  which  is  a  modification  of  the  external  late- 
ral incision  advocated  by  Chassaignac.  The  incision  begins  on  the 
external  border  of  the  arm,  three  inches  above  the  articular  line, 
and  is  placed  between  the  supinator  longus  and  the  outer  border  of  the 
triceps  tendon.  It  is  carried  down  to  the  level  of  the  epicondyle,  when 
it  turns  downward  and  inward  to  the  olecranon,  the  posterior  border  of 
which  it  follows  to  its  base  and  onward  as  far  as  need  be  toward  the 
ulna.  The  incision  over  olecranon  and  ulna  is  at  once  carried  to  the 
bone.  In  the  upper  portion  of  the  incision  the  periosteum  is  reached 
between  the  supinator  longus  and  triceps  and  the  capsule  ojiened.  In 
the  middle  portion  of  the  incision  the  cleft  between  triceps  and  anconeus 
is  followed,  and  the  triceps  tendon  separated  from  the  olecranon.  After 
the  detachment  of  the  external  lateral  ligament  the  lower  end  of  the 
humerus  is  dislocated  outward  and  removed  with  a  saw.  Radius  and 
ulna  are  subsequently  removed  in  the  same  way.  The  ulnar  nerve  is 
not  seen  in  this  operation. 
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The  After-treatment,— The  position  preferable  after  ejcciaion  of  the  elbow 
15  that  of  alight  fiexion,  with  the  haod  in  pronation-  Fixation  ehoutd  be  achWvpii 
by  wooden  or  metallic  ^plints^  or  preferably  with  a  bracketed  plaster-of-Parij*  dres*- 
ing.  A  right-angled  position  ought  not  be  given  the  arm,  since  the  resected  eodi 
are  thus  most  separated  from  each  olher,  ana  the  tendency  to  a  flail  joint  i»  ther^bj 
given.  Passive  movements  of  the  wrist  and  of  the  fingers  should  oe  made  early; 
those  of  the  elbow  likewise,  particularly  in  young  people^  in  whom  the  formation 
of  a  new  and  useful  joint  i.h  probable*  On  the  other  hand,  when  in  adults  tli 
extent  of  the  excision  preclude?*  so  tavorable  a  result,  and  a  flail  joint  t»  likely! 
result,  pas-^ivc  movemeiitj*  should  be  for  a  long  time  refrained  from. 

Results. — According  to  Culbertj^on,  the  niortality  of  partial  excisions  for^^ 
shot  injury  is  2*>.75  per  cent. ;  of  total  excision,  25.32  per  cent.     For  uther  th« 
gunshot  injuries  partial  excisions  show  a  death-rate  of  7.40  per  cent,;  total  excu 
ions,  21.5  per  cent.;  partial  excisions  for  disease,  11.11  per  cent.;  total  excision 
for  disease,  9.93  per  cent.     These  statisticts  are  nearly  those  of  Otis  obtained  from 
oases  in  the  Civil  War,  iimi  of  the  German  wars  as  tabulated  by  Gurlt,     All  of 
these  statistics  are  of  pre-antiseptic  days.     Most  of  the  deaths  have  resulted  from 
infection.     Middledorpf  tabulated  321  excisions  of  the  eUxtw,  of  which  304  were 
for  tubercular  arthritis.     Wound-infection  produced  no  death  :  28  (9.21  per  cent) 
(lied  of  phthisis,  14  (4 J  per  cent.)  of  intercurrent  disease — mortality,  31. HI  p 
cent.     Tlie  statistics  uf  Konijr's  clinic  are  similar.     Of  83  cases,  4  died  soon  atw 
the  operation — 1  of  iodoform-pnisoning,  1  of  pulmonary  phthisis,  1  of  broncbg 
pneumonia,  and  1  of  diphtheria;  2t>  ultimately  died  of  phthisis.     Of  163  patienlj 
upon  whom  excisions  of  the  elbow  had  been  done,  and  which  were  obser%*ed  o| 
an  average  for  nine  and  a  half  years,  death  resulted  in  21.48  per  cenL  from  luber-^ 
culosis  and  amyloid  degeneratiifU.    The  functional  results  of  excisions  of  the  elbc^w 
are  generally  very  good.     Even  when  a  flail  joint  results  the  arm  Ciiu  be  made  vex] 
uweful  by  properly  constructed  prosthesis.     In  very  many  cases  there  m  a  quif 
extensive  bone-repair;  a  new  joint   being  sometimes  formed,  such  cflAes  haviu 
been  described  by  Textor,  Roux,  Doutrelepont,  and  Billroth.    Nepveu  has  reeeotl 
collected  21  casi^s  of  this  character.     The  general  torm  of  the  new  joint  appro! 
iraates  that  of  the  ankle,  as  a  consequence  of  wiiich  tlexitm  and  extectsioti  ai 
eaiiily  performed,  and  even  pronation  and  supination  may  approaoh  normal  liniiii 


The  Wrist, 

The  complexity  of  the  wiist-joiiit,  the  mimber  of  bones  entering  Int 
it.s  foniiatioii,  the  hrmnet^?;  with  which  they  are  held  ia  relatiuii  to  cue 
other,  jind  the  nuinher  of  the  overlying  ten  don -sheath  a  have  made  ojx 
nitions  on  it  difficult  of  ucconipli.shmt^it,     Post-«>]ierative  exteu8ioD  o 
the  disca^sc,  pnitnteted  siip[»umtion,  iind  a  result  whieli  k,  aa  a  rule,  fa( 
from  iriun],  have  miulo  mnny  o|ic*nitors  question  the  lasefnlness  of  excifl 
ions.     With  iinpniVi'^l   ti'chiiiail   resourt^t^s,  however,  better  result*^  aw 
f>ein^  obtained,  and  particularly  after  partial  excisions,  and  to  a  eon^iiil' 
cnd>Ie  extent  after  total  exeif^ions,  a  hand  that  is  fmrly  useful  may 
retaitie<I.     An  excision  shiaild    he  considered  compicte  onlv  when 
legist  the  exlreinities  of  the  hones  i>f  the  forearm  and  all  «d'  the  first  mH 
of  the  eiirpns,  with  the  possible  exeeptiun  of  the  ptsifunn,  arc  n'mov<^l 
Any  oiM-ration   short  of  this   slioiild   he  designated  a   partial    cxcisioilI 
Thf'  rnuditions  re(pnring  excision  arc  gunshot  injuries*,  eom|)onnd  fraeJ 
tares  uf  civil  life,  suppnnitive  arthritis,  and  tnhen^ulosis.     In  the  eonii^ 
plicated  injnrics  of  tlie  wrist  anc]  hand  a.s  sustained  in  faetorie^^,  and 
often  seen  in  eivtl  life,  partial  and  informal  cxiasions  shonld  alwavs  b< 
given   preference  to  primary  amputation,  unless  it  is  evident  from  th« 
conijdieated  nature  of"  the  trauma  that  gangrene  would  follow.     It  ij 
fiartieularly  in  this  class  of  cases  that  conservative  resection  is  fullowt^i 
by  excellent  rcsulti>  in  castas  apparently  hojKdcss.     For  di^am?;  resection  ■ 
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is  rarely  called  for  before  puberty,  the  .cases  being  amenable  to  the 
milder  measures  of  removal  of  individual  bones.  It  is  during  the 
third  and  fourth  decades  of  life  that  excision  is  most  frequently 
demanded. 

Methods. — The  operation  most  frequently  performed  by  English 
and  American  surgeons  is  that  described  by  Lister  in  1865  (Fig.  256). 
The  incision  begins  over  the  middle  of  the  dorsum  of  the  radius  on  a 
level  with  the  styloid  process.     It 

is  carried  downward  in  the  direc-  Fio.  256. 

tion  of  the  inner  edge  of  the  joint 
of  the  thumb  and  first  metacarpal 
bone,  from  which  point  it  is 
deflected  downward  in  the  long 
axis  of  the  latter  to  about  its  mid- 
dle. This,  which  is  known  as  the 
radial  incision,  divides  only  the 
tendon  of  the  short  radial  exten- 
sor of  the  wrist.  The  tissues  upon 
the  radial  side  of  the  incision  are 
raised,  the  tendon  of  the  long  ra- 
dial extensor  of  the  wrist  is  divided 
at  its  point  of  insertion,  and  all  the 
soft  parts  are  retracted  outward, 
thereby  exposing  the  trapezium, 
which  is  cut  off  from  the  rest  of 
the  carpus,  but  left  in  place  to  be 
removea  later.  By  extending  the 
hand  the  tendons  are  relaxea  and 
the  carpus  cleared  in  the  direction  of  the  ulnar  border  of  the  hand.  A 
free  ulnar  incision  is  then  made,  the  knife  being  entered  two  inches  above 
the  styloid  process  of  the  ulna  directly  in  front  of  the  bone,  and  carried 
downward  between  it  and  the  flexor  carpi  ulnaris  in  a  straight  line  as  far 
as  the  middle  of  the  fifth  metacarpal  bone  on  its  palmar  surface.  The 
dorsal  lip  of  this  incision  is  then  raised,  the  tendon  of  the  extensor  carpi 
ulnaris  cut  at  its  insertion  and  dissected  up  from  its  groove  in  the  ulna. 
The  extensors  of  the  fingers  are  then  lifted  up  and  the  dorsal  and  inter- 
nal lateral  ligaments  of  the  wrist-joint  divided.  The  flexor  tendons  are 
next  separated  over  the  front  of  the  carpus,  to  accomplish  which  the 
imcifomi  pnxiess  of  the  unciform  bone  must  be  cut  with  the  forceps. 
In  this  dissection  the  knife  ought  not  to  be  carried  below  the  bases 
of  the  metacarpal  bones,  to  avoid  injuring  the  deep  palmar  arch. 
The  anterior  raaio-carpal  ligament  is  then  divided,  the  carpo-metacarpal 
articulations  opened,  and  the  carpus  is  extracted  through  the  ulnar  incis- 
ion with  suitable  sequestrum  forceps.  The  ends  of  the  radius  and  ulna 
can  then  be  easily  protruded  through  the  ulnar  incision,  and  as  much  as 
may  be  necessary  can  be  removed  with  gouge,  chisel,  or  saw.  The  ends 
of  the  metacarpal  bones  are  sawn  off  or  at  least  deprived  of  their  artic- 
ular facets.  The  operation  is  completed  with  the  removal  of  the  tra- 
pezium, which,  being  seized  with  a  strong  |)air  of  forceps,  is  readily  dis- 
sected out  ^vithout  necessitating  the  division  of  the  radio-carpal  flexor 
or  the  radial  artery. 


Excision  of  the  wrist :  A,  Lister's  radial  incis- 
ion: B,  Lister's  ulnar  incision:  C.  Oilier: 
D,  von  Langenbeck. 
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Continental  snrgeoos,  fono\\iQg  the  lead  of  Maiisonneuve,  Boeckel, 
and  the  younger  Langenbeek,  usually  resort  to  a  single  dorsal  inciskm 
placed  uiidway  between  tlie  extensor  teiidoii^i  or  nearer  t!ie  radial  ulnar 
l»i»nler  Langenbeek's  opemtioo  with  a  single  incision  lias  given  exwl- 
lent  results.  In  a  large  baud  it  should  be  at  least  4^  inches  in  length, 
or  extend  uearly  4  inches  below  the  joint  line  and  lA  inches  above  it. 
The  iocision  is  stniig!it»and  is  placed  in  the  interval  l»etween  the  exten- 
sor indicis  and  the  extensor  secundi  interntnlii  fnillicis,  closely  following 
the  radial  border  of  the  first  of  these  tendons.  The  incision  bein^l 
carried  down  to  tlie  bone,  the  unopened  slieaths  of  the  tendons^  witt 
the  periosteum  aud  the  overlying  soft  jutrts,  are  lifteil  from  the  bone 
witli  the  elevator,  first  to  the  radial  aud  then  to  the  ulnar  side  of  thei 
incision.  The  bauil  being  Hexed,  the  urtieuhir  surfaces  4if  die  first  nm 
of  the  carpus  are  exposeil  and  the  bones  ivmoved  together  or  individ- 
ually, Tlie  h>wer  end  of  the  radius  and  ulna  am  now  be  easily  pro- 
truded tlirougli  the  wound  and  treate*!  according  to  the  conditions^ 
ibnnd.  Tlie  ojicration  is  couipk-ted  l)y  the  removal  of  the  second  row 
of  the  carpus  and  the  bases  of  the  oietacar|>al  bones.  Vogt  eusunrs 
free  movement  ihv  the  extensor  tendons  by  cdii selling  away  a  thin 
lamina  of  bone  with  the  jjcriosteum  from  the  dorsal  side  of  die 
nulial  epiphysis. 

After-treatment. — Drainage  is  ui<iially  demanded  after  excision  of  the 
wrist.  Tli«  hand  Jind  forearm  i*hutild  be  nuiinUiiiied  ujwii  a  well-padded  »pUiU  id 
dori:jal  flt\Kirm,  the  fiii^'^ers  being  ftlightly  flexed.  The  npliiit  ought  not  projtcl 
beyond  the  palm  td'  the  hand,  early  tiiovemenl^  of  ilie  ringers  beiiig  et^oniial  to  a 
useful  hand,  During  the  first  twenty-four  or  forty-eight  hours  the  entire  limb 
Bhould  be  kept  susjientled  to  reduce'  the  po^t-operative  oozing  to  a  mininiuiiL  ' 
Artive  movenienti^  of  the  fingem  islioutd  he  instituted  as  soon  as  it  can  be  done 
without  paiti. 

The  RESULTS  of  this  operation  are  not  very  satisfactory,  although  better  than 
those  of  ampuliitioji*  Cuniort^ion  collected  182  causes,  of  which  66  were  done  for 
puns*hot  injury,  W  for  other  injuries,  85  for  disease,  and  in  15  the  re??ulu  were 
incompletely  given.  Of  the  H'»  canes  for  disease,  51  were  partial  excisions,  with  a 
mortality  of  15.H9  per  cent. — 3'i  total  excisioun  with  a  mort^dity  of  6  per  cent.  The  j 
relative  mortality  was  15  ]>er  cent,.  12  per  cent,,  and  11.7^>  per  cent.  The  case* 
were  collected  prior  to  1K74,  Of  7i>  causes  of  excisions  for  disease,  in  10  Hecondary 
amputation  waj^  ret]uired,  in  tl  the  results  were  described  as  pert>ct,  and  in  36  the 
hand  wan  useful.  Of  (>  cases  operated  upon  by  Billroth  ot  which  the  result  i* 
known,  only  1  cia^e  was  perinnnentiv  cured,  and  Z  died  of  phthisis.  Of  33  ca»f«  1 
treated  by  operation  coni^ervativefy  in  21,  death  resuiteJ  from  phthisis  in  UK 
Fahrenhach  has  recently  reported  on  28  excisions  of  the  wri»t  for  tubercu- 
losta  made  by  Ktiiiig:  10  resulted  in  complete  cure;  3  retained  fii*tulfe  which  did 
not  interfere  with  the  usefulness  of  the  hand  ;  amputation  had  to  he  resorted  to  iu 
1 ;  in  5  the  re^^ults  were  unknow^n.  In  only  3  of  the  19  cases  of  recovery  vras  the 
hand  nearly  useless. 


The  Fingers,  Thumb,  and  Metacarpus. 

Formal  excisions  of  tlie  bonei^  and  joints  of  the  hand,  although 
formerly  d<\seribed  in  works  on  operative  surgery,  are  raivly  require*!. 
The  ofK^nitions  ure  for  the  most  ]iart  limited  to  the  removai  «d'  neerotic 
stM|uestra  or  of  fni^ments  in  eouipHintl  won  mis  of  the  hiijrers  and  hand. 
The  formal  exeision  uf  the  metaearpal  hones,  with  the  jaissihle  excH.^ption 
of  that  of  the  thiunl),  will  usually  leave  a  tiail-likr  finger,  whitvh  may  l>e- 
come  a  source  of  inconvenience  to  the  extent  of  necessitating  a  ;^*eciiKl- 
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ary  amputation.  Therefore,  as  a  rule,  with  the  exception  of  the  thumb, 
the  formal  excisions  of  phalangeal  or  metacarpo-phalangeal  joints  of  the 
hand  are  largely  tentative.  In  most  cases  primary  amputation  is  to  be 
preferred. 

The  Hip. 

Excision  of  the  hip  is  almost  always  limited  to  the  removal  of  the 
head  of  the  femur  and  more  or  less  of  its  neck.  It  has  been  performed 
for  gunshot  injuries,  suppurative  disease,  and  particularly  for  tubercular 
arthritis.  Otis,  from  the  statistics  of  the  Civil  War,  maintains  that 
primary  excision  is  indicated  in  uncomplicated  cases  of  shot  fracture  of 
the  hip,  and  that  secondary  operations  are  called  for  where  the  diagnosis 
has  not  been  made  early  and  in  secondary  involvement  of  the  joint. 
The  disastrous  results  following  excision  in  the  Franco-German  War 
led  Langenbeck  and  other  German  surgeons  to  promulgate  conservatism 
in  injuries  of  this  character.  The  recoveries  following  conservatism 
were  25  per  cent.,  the  deaths  63  per  cent. ;  primary  excision  was  fol- 
lowed by  a  mortality  of  over  90  per  cent.  With  improved  antisepsis 
and  asepsis  it  is  probable  that  future  wars  will  witness  a  very  decided 
reduction  in  the  mortality  of  operative  interference  after  shot  fractures 
of  the  hip. 

The  operation  is  indicated  in  tubercular  arthritis  when,  notwithstand- 
ing conservative  measures,  the  destruction  of  the  joint  progresses  and 
the  vitality  is  undermined  by  long-continued  and  profuse  suppuration. 
As  will  be  seen  from  the  chapter  on  tubercular  arthritis,  a  formal  excis- 
ion should  be  reserved  for  extreme  cases,  and  particularly  in  children 
and  in  youths  below  maturity  should  the  operation  be  limited  to  the 
removal  of  diseased  structures,  the  operation  being  made  an  atypical 
resection  or  an  arthrectomy.  The  excision  of  the  entire  epiphysis  of 
the  femur  in  a  growing  child  means  a  shortening  of  from  five  to  six 
inches  when  the  subject  has  reached  full  development.  In  jiatients  past 
the  fifteenth  year  and  in  adults  the  same  limitations  do  not  exist,  and 
formal  excisions  can  be  oftener  made.  Excisions  are  likewise  called  for 
in  rare  cases  of  arthritis  deformans,  for  bony  or  fibrous  ankylosis  where 
simple  osteotomy  has  not  availed.  Old-standing  and  painful  dislocations 
of  the  hip  and  congenital  dislocations  may  likewise  call  for  operations 
upon  the  hip,  although  in  the  latter  condition  an  osteoplastic  operation 
looking  to  the  formation  of  a  new  acetabulum  should  be  given  the  pref- 
erence over  the  removal  of  the  femoral  epiphysis. 

Methods. — The  simplicity  of  the  hip-joint  makes  it  approachable  for 
operative  interference  from  all  sides  except  the  inner.  Many  methods 
of  excision  have  therefore  been  suggested  and  practised  (Fig.  257). 
Longitudinal,  curvilinear,  and  transverse  incisions  have  been  recom- 
mended for  opening  the  joint,  and  flap  operations  with  upper  or  lower 
convexity  have  likewise  been  practised.  Of  the  various  incisions,  the 
longitudinal  are  unquestionably  those  best  adapted  for  saving  as  much 
as  possible  of  the  ligamentous  and  muscular  structures.  The  more 
complicated  the  incision,  the  greater  the  wounding  of  the  soft  parts  and 
the  less  the  probability  of  a  good  primary  result.  The  longitudinal 
incision  that  is  most  often  practised  is  that  originally  made  by  White, 
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but  now  known  as  the  Langenbeek  incision.     The  patient  being  placed 
ujwn  tlie  yoinid  side,  the  limb,  if  it  be  not  alreiuly  so  frnm  disease^  is 
flexed  at  an  angle  of  45^.     An   incision   from   three  to  six  inohes  in 
lengtli,  according  to  the  age  of  the  patient,  is  made  over  the  centre  uf  i 
_  the    trochanter  and  in  the  axis  of  the  J 

femoral   jshaft.      It    should    begin   jiisill 
above  the  troehanter,  and   in   its  upper 
two-thirds  be  placed  in  tlieghiteal  region. 
Over  the  trot'lumter  the  incision  {lasses 
at  ont-e  to  tlie  Inine,  whereas  the  gluteal 
ninscles  are  divided    layer  after    layer. 
When    the    capsule    h    reached    it    is 
divided  in  the  direction  of  the  original 
incision  from  tlie  acetabular  niarprin 
the  femoral  neck.     Two  transverse  incis- 
ions made  close  to  the  acetabuhini  by  cut- 
ting the  cotyloid  ligament  and  admitting 
air  into  the  joint  will  open  this  freely  for 
inspection  and  manipulation.     The  mus-  i 
eular  attacliiuents  tc»  the  great  tn^chanterj 
are  next  divided  c!i>se  to  their  insertion,! 
the  periosteum  as  iar  as  possible  t>cin^l 
preserved.     The  limb  is  rotated  inwardJ 
to  expose  ami  facilitxito  the  divisions  of  j 
the  posterior  muscles,  and  rotated  out-l 
wa rcl  ti  M I i \- i de  tl iv  ante ri or.     Th e  c^psu lei 
being   fix^cly   divided,   the    head  ot    tliel 
femur  is  i^eadily  dislocated  and  brought  into  the  wound.     Tlie  ligamen- 
turn  teres,  having  usually  disuppeareil,  demands   no  attention  ;  wheal 
present  it  must  be  divided.     The  soft  parts  being  thoroughly  protected! 
by  retractors,  the  saw  is  applied  at  the  base  of  the  femoral  neck  or,  if] 
need  be»  at  the  base  of  the  trochanter.     A  very  serviceable  method  is 
that  of  dividing  the  femoral   neck  at  its  base  with  a  chisel,  and  subs 
qucutly  removing  the  tnicSiautcr,  if  need  be,  with  a  saw.     Wherever  po*^-1 
siljle  the  trocl muter  sliould   be  siived.     The  o])eration  is  completed  by 
removing  the  fcK'i  of  disease!  from  the  acetabulum  with  bone  gouge  or 
chiscL     As  much  of  the  capsule  as  can  be  should  be  removed  and  all  of 
the  joint  interii^r  cleansed  with  a  sharp  spoon  or  the  finger  covered  with 
giiuze.     Beibrt^  closing  the  wound  the  simises  which  are  present  should 
be  thoroughly  ojxmed  up  or  scmjxHh     Tubular  drainage  being  provided 
for,  the  wt>und  is  closed  with  sutures. 

Operation  by  Anterior  Indsion. — Luecke  and  Schede,  and  more  recently  Barker,] 
have  employed  an  anterior  incision.  It  begin**  below  the  anterior  spine  of  tin 
ilium  han'  an  inch  to  its  inner  side,  imd  runs  dnwtiwnrd  and  a  little  inward  f»>i 
three  inches.  It  passes  to  tlie  inner  side  of  the  sartor  ins  and  rectus  feinori»,  and 
expo^ej*  the  external  border  of  the  ilio-psioiu*.  The  further  steps  of  the  operation 
are  similar  to  those  above  described,  altbiiugh  the  neck  of  the  femur  niav  be 
divided  in  iiiu  with  a  keyhole  or  chain  saw. 

The  incision  of  Barker  l»  to  be  preferred.  It  if^  made  near  the  external  border 
of  the  limb,  passes  between  the  tensor  vaginte  femoris  and  gluteal  muscles  on  the 
outside  and  tne  .lartorius  and  rectus  on  the  inside,  until  it  reaches  the  neck  of  the 
femur.  The  operation  is  simpler  than  that  of  Luecke  and  Schede,  and  clo&elf 
resembles  the  incision  made  by  Hueter,     The  position  of  an  aoterior  incisioo  aim- 
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pHfies  the  use  of  a  posterior  aplint  and  does  not  interfere  with  drainage.  The 
advantages  are  Kuch  that  English  writers  believe  the  method  to  be  that  which 
s*hould  alwfivi^  be  practiced  unless  contraindications  exi.st. 

The  t;urvilinear  incision,  fir  iti*  mnflitication  the  anjrular  incision,  is  made  over 
the  trochanter  with  the  concavity  looking  forward,  Havre's  and  Ollier's  operations 
are  the  best  known  of  this  cla^s  although  Vclpeau  had  already  performed  one  sim- 
ilar. Sayre  describes  hia  operation  m  tbllows :  "  Select  a  strong  knife ;  drive  it  home 
to  the  bone  i^t  a  point  midway  between  the  anterior  superior  spinous  process  of  the 
ilium  and  the  top  of  the  trochanter,  then  drawing  it  in  a  curved  line  over  the  ilium 
and  the  top  of  the  great  trochanter,  extending  it,  not  directly  over  the  top  of  the 
frochiinter,  hut  midway  between  the  centre  and  its  posterior  border,  and  com- 
pleting it  by  carrying  the  knife  forward  and  inward.  Make  the  whole  length  of 
the  incisiiju  from  fotir  to  six  inches,  according  to  the  sixe  of  the  thigh."  in  thi^ 
manner  a  curved  incision  in  nnide  through  all  the  sofit  parts  down  to  the  hone  and 
through  the  periosteuin.  A  second  incision  is  made  with  a  n arrow »  thick  knife 
through  the  periosteum,  only  at  right  angles  tti  the  first  incision  ou  a  level  with 
the  lesaer  trochanter  or  a  little  above  it,  and  carried  as  far  as  possible  around  the 
bone  in  front  and  behind.  Bt^ginning  at  the  angles  of  the  two  incisions,  the 
periosteum  is  raised  with  the  elevator  and  all  muHteular  attachments  severed  before 
the  saw  is  used,     8ayre  always  divides*  the  bone  below  the  trochanter  major. 

Oilier  has  recently  advocated  an  osteoplai^tic  excision  in  which,  through  a 
curved  incision  with  downward  convexity  made  over  the  top  of  the  trochanter, 
the  latter  is  exposed  and  divided  with  the  chisel,  turned  upward  with  a  tlao,  and 
reunited  by  sutures  to  the  femoral  shaft  at^ter  the  excision  of  the  neck  ana  head 
has  been  completed. 

The  miinagemeot  of  the  trochanter  in  excisions  of  the  hip  should  not 
l>e  rontine.  Altlioiigh»  on  the  one  hnnil,  Sayre  and  Vrdkmanu  made  it 
a  rnle  to  remove  it  with  the  femur*!!  neek»  on  the  other  hand  Langen- 
l>eck  and  Huetor  have  advised  supml:ri»ehanteric  exdsion  wlierever 
feasible.  Tlic  latter  operation  neeessarily  is  folio weil  by  the  lea^t  decree 
of  shortening.  Clrcum scribed  disease  nf  the  head  and  neek  ret [ui res 
the  rerarjval  only  of  these  [mrts.  Whenever  it  is  necessaiy,  on  the 
other  hand,  to  thoroughly  expose  the  joint  interior  and  the  disease 
reqnires  the  removal  of  the  synovial  membrane  and  parts  of  the 
acetabulum,  excision  of  the  trochanter  becomes  neeessar}-. 

After-treatment.— In  an  adequately  equipped  hocipital  the  patient  can  he 

Jdaced  in  a  wire  cuirass,  the  limh  in  extension.  A  very  effective  dressing:  is  the 
fenestrated  jilaater-of- Paris  breeches,  with  exteni4i<»n  by  means  of  weig^ht  Rud 
pulley,  as  after  the  method  of  Gurdon-liuck.  Counter-extension  is  not  often 
ref^eired.  Particular  attention  must  be  given  to  overcome  the  tendency  to  adduc- 
tion, and  many  operators  advise  placing  the  limb  from  the  beg^inninp:  in  slight 
abduction.  Since  in  mont  cases  fibroua  or  bony  ankylosis  is  sought  J  or,  passive 
movements  are  not  ordinarily  to  bo  employed  after  exci^ionf?  of  the  hip.  In  the 
few  cases  in  wliich,  from  the  local  conditions  existing  at  the  time  of  operation^ 
the  preservation  of  joint  movement  can  be  hoped  for,  passive  movementft  should 
be  instituted  a-s  80on  aa  the  wound  is  thoroughly  united, 

Re«ULT8, — The  mortality  of  excision  of  the  hip  for  gunshot  injury  bj^s  already 
been  considered.  That  foMowing  operations  for  diseJise  has  been  placed  by  Cuf- 
hert^on  in  426  casea  at  4S,84  per  cent,  for  partial  excisions,  and  40. 10  per  cent,  for 
complete  exci8ion».  The  mortality  dne  to  the  operation  itself  has  been  very 
largely  reduced  in  the  last  two  decades  as  a  rft^ult  of  nuKlern  wound-treatment. 
From  86  excisions  made  in  Btrasburg,  li  died  of  collapse,  embolism,  or  other  causes 
attributable  to  the  operation;  altogether  S7,  or  43  per  cent.,  .•succumbed,  most  of 
them  from  local  recufrcncc  or  generalization  of  the  disease.  Of  120  cases  which 
were  observed  for  a  number  of  years  after  the  operation,  44  ultiniately  died  froni 
causei*  independent  of  the  operation,  and,  as  a  rule,  from  local  recurrence  of 
tuberculosis  or  its  devel<*pment  in  the  viscera. 

The  greatest  mortality  follows  operations  performed  in  the  first  five  years  of 
iife.     It  decreases  Irom  that  period  on  up  to  the  full  development.     In  operations 
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done  in  adults,  and  particularly  in  older  subjectSj  the  mortality  k  again  very  great 
Regarding  the  usefulness  of  the  limb  after  exciaion,  the  statistica  of  Bwer  t*how 
thjit  in  8  out  of  4tj  cases  free  active  iriovetnenl  of  tlie  joint  could  bt?  njade;  la 
2S  movement  was  limited,  in  11  ciises  ankylosis  resulted,  and  in  1  a  Hail  joial 
remained;  12  were  able  to  stand  without  support  upon  the  resected  limb. 


Fig,  258. 


The  Knee, 

Resection  of  the  knee  may  be  demanded  for  gunshot  or  other  iBJury, 

lor  dt'fonnity,  ankylosis,  for  iieurojmthie  rirthriti^,  and  purtieularly  fnr 
tubereular  disease.  Resection  (or  gnnAiot  Injury  hu8  in  jxist  wars 
proved  m  fatal  that  unless  the  dangers  of  death  from  sepi^is  can  W 
materially  decrea^secl,  ehoiee  shonld  be  made  between  conservatism  and 
ampntation.  The  mortality  following  reseetirm  for  j^unshot  injury  U 
placed  by  all  writers  at  abont  90  per  cent.  Fnr  ankylosis  with  angular 
deformity  resection  is  a  sate  and  almost  unilbnidy  successful  procedure. 
In  tubercular  disease  the  easy  accessibility  of  the  joint  fit^it  jxirtieularly 
for  the  un^re  conservative  ojiemtion  of  arthrectomy  and  informal  or 
partial  excisions.  In  the  failure  of  tins  reckon rse  may  be  had  to  formal 
excision.  The  latter  is  not  called  for  in  young  children,  and  even  iij~ 
youths  and  in  adults  should  r,irely  iw  re8ortfH:l  to  as  the  primary  oper 
tion,  except  in  cases  of  most  extensive  destruction  l»y  disease* 

Methods. — The  anatomical  relations  of  the  joint  make  it  approacb 
able  by  tnmsverse,  curvilinear^  or  longitudinal  incisions  made  over  tl 
front  and  sides  of  the  joints  (Figs.  258,  259,  2BU),     The  tmnsver 
incision  is  made  directly  across  the  centre  of  tlu 
joint  thnvn  to  tlie  patella,  wliich  is  divided  with  thd 
saw.  The  flaps  thus  made  arc*  reflected  npwiml  and" 
downward,  and  the  joint  interior  is  reached*     Usu 
ally  the  semilunar  incision  with  up[KT  concavity 
resorted  to.     The  kndc,  being  entercil  at  the  [iOhA 
terior  extremity  of  one  coiulyle,  is  carried  down- 
ward and  forwartl   I)elow   the    [^latelhi    across   the 
patellar   ligament  near  it*s    insi'rtion,   and   thenc 
ujiwanl  to  the  jwstericjr  end  of  the  inner  coudyieJ 
The  incision  is  carried  into  the  joint.     The  Hap  I 
containing  the  pitella,  I  icing  grtisped  with  a  sharp 
retractor,  is   drawn    upward   by  an  assistant,   the 
knee  being  Hexed  to  a  right  angle.     By  transverse  J 
incisions  the  lateral  ligiiments  are  divide*!  and  thel 
crucial  ligaments  are  severed  close  to  their  tiblall 
insertions.     In  this  step  of  the  opera ti(m,  to  avoidi 
injury  of  the  popliteal   vesstds,   the  point  of  the! 
kuifr  should  be  dir**ctc*d  towanl  the  inner  c<mdyK>id 
<lepressi<m.     The  articidar  t'Ufls  fif  the  femur  and 
of  the  tibia  are  now  sufficiently  si'paratcd  from  eacli  other  to  permit 
their  free  protrusion  from  the  wound  and,  after  |)CTi osteal  decorticatioa 
around  the  periphery,  their  removal  with  saw  or  broad  (*hisel.     Wht*ii 
the  saw  is  used  the  fcmnnd  epi[)liys!s  may  hv  divided  from  before  buek- 
wanl.     To  remove  tlie  uppi-r  en<l  of  tiu:^  tibia  it  is  advisable  for  the  pro-j 
teetirm  of  t!ie  jKiptiteal  vessels  ti»  siiw  from  behind  forwaixi.     The  opera- 
tion is  completed  by  the  removal  of  the  ijatella  if  it  be  involved  in  thel 
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ExcMon  of  the  kneetoltit : 

A,  seroUunAr   InefflioD ; 

B,  OlUcT's  iuelKlon. 
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disease,  and  the  oxtirpation  of  the  .^ulxiuadricipital  poueh.     The  extir- 
{ladon  of  the  eapsiile  e*)ii)pletes  the  operation.      The  proximity  of  the 

Fig.  25<>. 


Fia.  260, 


lions  to  ihow  ttoe  posittrni  of  tlip  <?piphyscnl  c^irtiliiKt'  at  the  knee  and  the  p«:iiiiU  m  which  the 
scctioD  ought  In  W  iniidf  Jii  exeiahim  (S^tlmson). 


vessels    makes    the    reiiu>%'al  of  tiie    posterior  wall  of  the    eaphHile   a 
delicate  prtK*edun\ 

E,  Hfthn  and,  followkj;r  him,  ft  mmiber  of  operator*  have  reversed  the  semi- 
lunar incision,  ^nvin<r  it  an  nj*f>er  n»nvexity  and  dividing  the  tendon  of  the  <]uad- 
riceps  fenioris  irjKtp;id  r>f  the  Hf;nm*^Hluni  putelUe,  The  iidvanta^e  of  the  proet-dure 
is  the  ease  with  which  the  siuhtendinous  jioueh  of  thejohit  is  reaehed.  \olkniann 
and  others  open  the  joint  b}*  the  tninsverse  incision  and  the  division  of  the  patella, 
the  latter  beinp  reunited,  if  it  i»  to  be  aaved,  with  catgrut  or  wire  sutures  after  tiie 
completion  of  the  rejection. 

Moreaii,  Fir^rUHoii,  Butcher,  and  Oilier  eoH>h>v  jin  H-f^haped  inciHion,  the  hori- 
zontal portion  of  vvhicli  is  curried  tfinmgti  the  ligamentuni  ]»atelhe.  It  hfi<^  no 
advantajre  over  the  transverse  or  the  curvilinear  inrist(>n.     When  a  lonpritudinal 

_incii3iun  h  made  it  uiay  by  in  the  axis  of  the  limb  and  through  thu  centre  of  the 

"  Vol.  r.-4l 
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patella,  which  ia  then  divided  vertically  with  saw  or  chisel.    An  in  tnuiMrer 
divirtioiis  of  the  patellji^  suture  may  be  jiractiscd  after  the  excision  is  coinpletcd.1 
l^iiigenbeck  made  nu  IncWion  uptiii  the  im tern-internal  aspect  of  the  joint.     Thf 
metliydf^  by  lon|:;itudinal  incision  have  only  the  drHii>tlijl  ativantage  of  leaving  tiii 
ligamentuni  patellie  intact  and  »erviceahle  in  ease  joint  function  is  retaine<L    Th« 
division  of  the  ligaiuentum  patellie  by  the  transverse  operatiun  does  not  militate 
against  equally  good  reisult*,  an  hiis  been  shuvvn  after  many  arthreetomieif,  nine 
prompt  reunion  follows  it**  division,     TJie  method  of  rawing:  the  bone  varies  wit! 
different  operators.     To  prevent  a  tendency  toward  ant^ular  deformity,  Wat*»)n 
Kocher,  Biliroth,  Feiuvick.aiid  oihern  give  the  tenioral  end  a  convex  ani  thetih'u 
ead  a  enrrej^poading  concave  j^nrface.     To  the  same  end  Albert  rcmove«  the  ante* 
ular  endrt  step -fash  ion,  leaving  njore  of  the  femoral  condyles  behind  and  of  the 
tibia  in  front.     In  an  arthrectomy  the  patulla  should  he  retained.     In  an  excision 
it  should  likewise  be  retained,  since  the  ankylosis  which  it  has  a  tendency  Ut 
readily  fi»rni  with  the  fenmr  distinctly  prevcnti?  angular  deformity.      In    ever 
excision  iUs  carlilaginous  covering  should  be  thoroughly  removed  with  saw  or  chit^ 
and  if  found  diseiLsed  it  should  be  removed  in  its  entirety. 

FiiV  Jixtifioit  of  fijc  bone  imrfaocs  GunU»n  Buck  in  1853  re.Horted  to 
buiie  Biiture,  Many  ojK'nator^?  have  s^ince  resorted  to  catgut  or  wire 
BUture,  or  to  the  even  ftrrner  fixation  by  means  of  steel  or  ivory  p 
Ai*  a  rnle,  siieli  ]>nK!e(liires  needlessly  complieute  the  operation,  sine 
fixntion  is  readily  ninintnined  by  elusely  iippliefl  i^tentive  dressing 
and  ])ro[R'r  splints.  Willi  ciireful  atteiitirni  to  hieniosta.sis  during 
the  operutinn  ilniinn»rt*  will  lie  sufficiently  provided  by  a  strand  of  silk* 
Win'in  gilt  passed  tb rough  the  nnist  {>endent  jK>ilion  of  the  wonral 
Onlinarily  even  this  is  superfluous. 

After-treatment.— Accurate  apposition  of  the  bone  surfaces  \b  be^t  main- 
tained by  means  of  a  posterior  concave  splint,  which  is  retained  in  place  by 
plaster-of-Paris  bandages  applied  above  and  below  the  line  of  incision.  If  desini* 
ble,  the  limb  can  bo  maintained  suspended  during  the  first  twenty-four  or  forty- 
eight  hours  to  reduce  ouzing  to  a  minimum.  When  such  a  retentive  appliance  ii 
used,  it  should  be  feuc^trate<l  over  the  wound  to  make  the  parts  easy  of  access. 
When  projierly  applied  the  tirat  dressing  need  not  be  changed  in  less  than  from 
twf(  tn  four  weeks. 

RiCHULTS.— 'Immediate  reyultB  of  exciption  of  the  knee  for  tubercular  diseaiie 
are  very  satisfactory.  A.  M.  Phel|J8  ha^  recently  collected  329  cases  pf  excision 
of  the  knee  with  antiseptic  preeautinns,  with  HI  deathn,  or  a  total  martalitv  of  j 
y.42  percent.  Of  the  fatal  ciises,  15  resulted  from  phthinis,  1  from  ether,  2  tVon 
amyloid  disease,  2  from  nephritis;  only  U)  deaths,  or  3.lKi  per  cent.,  were  due  6t 
the  operation,  Similar  resultn  were  obtained  in  M  causes  operated  on  by  Ash  hurst 
There  were  only  7  deaths,  or  a  mortality  of  8.3  per  cent.  Lossen  tabulated 
excisions,  of  which  439,  or  75  per  cent.,  recovered,  10  per  cent,  were  dischartfedl 
with  iistnlous  opening^^  and  8  per  cent,  recpjired  subsequent  amputation  ;  38,  < 
6.5  per  cent.,  died  soon  after  the  operation.  In  approximately  75  per  cent,  of  th 
cases,  tlierefore,  a  permanent  succe^ss  is  obtained  from  ezci^ion  of  the  knee  fc« 
tuberciilar  disease. 

In  children  partial  excision  and  arthrectomy  have  given  equally  good  result) 
Paoli  reported  !4  arthrectomies  with  1  death,  wliich  resulted  from  general  tobep 
ciilosiii  after  amputation  had  become  n(H*essary.  Miller  of  Copenhagen  report*^ 
42  operations,  2  of  which  were  fatal  after  generalization  of  tne  disease.  In  1 
cases  patients  were  free  of  disease  during:  frc»ni  six  months  to  four  years.  In 
cases  there  wa*^  a  recurrence  of  diseiusc;  in  12  of  these  the  recurrence  was  sligrhi 
and  permanently  relieved  by  cnrettintr.  In  8  of  the  remaining  caae©  aty pica 
resection  wa.*  demanded,  and  in  2  amputation.  Of  the  arthrectomies,  18  wer_ 
made  in  children,  of  which  7  could  be  observed  from  one  to  four  years  after  the 
operation.  In  these  there  was  no  shorti^nin^.  In  tJ  cases  there  wa«  a  shortenini 
of  from  one  to  two  centimetres.  In  5  cases  there  was  an  elongation  of  from  half 
an  incli  to  an  inch.  In  the  smallest  niiniber  of  ca;M»s  ankyloKis  followed  the  arth-l 
rectomy;  the  grrealer  nund>er  preserved  joints  mure  or  le^s  movable.  Anjren*r 
reported  upon  82  arthrectomiesj  of  which  63  were  upon  children  under  fou 
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years  of  age.     In  10  of  the  cases  there  was  a  recurrence.    In  ::  very  large  propor- 
tion considerable  joint  mobility  was  retained. 

The  Ankle. 

Excision  of  the  ankle  may  be  performed  for  gunshot  injury  or  com- 
pound fracture,  and  particularly  for  compound  dislocation.  It  may 
likewise  be  demanded  in  tubercular  disease,  although  the  protracted  and 
doubtful  recovery  may  in  the  cases  of  adults  make  amputation  prefera- 
ble. In  its  limited  application  excision  of  the  ankle  means  the  removal 
of  the  lower  ends  of  the  tibia  and  fibula  and  the  upper  surface  of  the 
astragalus.  The  complicated  anatomical  relations  of  the  bones  and 
joints  of  the  tarsus  ^vill  therefore  make  a  formal  excision  for  disease 
a  rarity.  According  to  Oilier,  in  three-fourths  of  all  cases  the  astraga- 
lus is  primarily  and  most  extensively  involved. 

Methods. — Many  methods  have  been  devised  for  excision  of  the 
ankle,  but  they  are  mostly  modifications  of  the  original  procedure  of 
Moreau  by  reaching  the  joint  through  external  and  internal  lateral  incis- 
ions. In  1865,  Langenbeck  modified  it  for  the  purpose  of  making  the 
ojieration  subperiosteally.  The  external  incision,  about  three  inches  in 
length,  is  made  over  the  lower  end  of  the  fibula  and  its  malleolus 
beyond  its  tip.  The  incision  is  carried  down  to  the  bone  :  by  means  of 
an  elevator  the  fibula  is  separated  from  its  periosteum  and  divided  with 
a  chain  or  keyhole  saw  an  inch  above  its  lower  end.  The  lower  bone 
segment,  being  grasped  by  forceps,  is  drawn  out  of  the  wound,  turned 
from  side  to  side,  and  with  short  cuts  of  the  knife  severed  from  its  liga- 
mentous attachments.  In  this  step  of  the  operation  the  external  lateral 
ligament  should  be  injured  as  little  as  possible.  The  second  step  of  the 
operation,  according  to  Langenbeck,  is  the  removal  with  the  saw  of  the 
upper  articular  surface  of  the  astragalus.  The  third  step  is  constituted 
by  an  incision  over  the  internal  malleolus,  of  equal  length  with  the 
external,  and  likewise  reaching  down  to  the  bone.  The  periosteum, 
being  divided  vertically,  is  peeled  as  far  as  possible  from  the  inner  and 
pf)sterior  surfaces  of  the  bone.  The  internal  lateral  ligament  is  next 
divided  and  the  tibia  protruded  through  the  inner  incision  by  forcibly 
everting  the  foot.  The  articular  end  of  the  tibia  is  then  removed  with 
a  saw.  If  need  be,  the  whole  of  the  astralagus  can  be  removed  from 
the  external  incision. 

The  supposed  imperfect  exposure  of  the  joint  interior  through  lateral  incisions 
has  led  many  operators  to  resort  to  more  or  less  transverse  incisions  across  the 
front  of  the  joint,  either  dividing  the  tendons  and  subsequently  suturing  them,  or 
partly  cutting  and  partly  forcibly  retracting  them  during  manipulations  upon  the 
joint  surfaces.  These  methods  are,  as  a  rule,  to  be  condemned.  Konig  in  1885 
modified  the  operation  by  longitudinal  incisicms,  placing  them  respectively  over 
the  anterior  borders  of  the  tibia  and  fibula  (Fig.  261).  From  these  two  incisions 
all  of  the  soft  parts  between  them  are  raised  as  a  flap  from  the  anterior  surface  of 
the  joint.  This  is  now  opened  and  the  interior  exposed.  With  abroad  chisel  the 
outer  lamellae  of  the  malleoli,  together  with  their  ligamentous  attachments,  are  sev- 
ered. The  soft  parts  being  then  retracted,  the  lower  end  of  the  tibia  is  divided  with  a 
broad  chisel  and  removed  with  forceps.  When  it  is  the  seat  of  disease  the  fibula 
is  removed  in  the  same  manner.  The  astragalus  is  next  cared  for,  its  upper  sur- 
face being  removed  with  the  chisel,  or,  if  necessary,  the  bone  is  entirely  taken 
away. 

A  unilateral  external  incision  recommended  by  Chassaignac  and  Erichsen 
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gives  valuable  results  if,  after  the  opening  of  the  joint  and  division  of  the  external 
lateral  ligament,  the  foot  be  forcibly  dialocated  inward.  With  almost  the  same 
object  in  view  Kocher  resorts  to  a  semilunar  incision  from  the  outside  of  the  tendo 
Achilles  to  the  outer  border  of  the  extensor  tendons  and  passing  underneath  the 

Fig.  261. 


Kduig'8  incision  for  excision  of  the  ankle. 

external  malleolus.  The  joint  is  thus  easilv  and  widely  opened,  the  peroneal  ten- 
dons alone  being  divided.  After  the  completion  of  the  operation  these  are  readily 
sutured.    This  method  is  particularly  applicable  to  children. 

AFrER-TREATMENT. — The  wounS  is  closed  after  ample  drainage  has  been  pro- 
vided for.  Any  tendency  to  a  talipen-equinus  position  should  be  overcome  by  the 
use  of  a  well-padded  leg-aud- toot-splint  made  of  perforated  tin,  felt,  or  plaster  of 
Paris.  During  the  first  twenty-four  hours  the  limb  is  t^)  be  retained  at  a  right 
angle,  after  which  it  should  lie  kept  suspended. 

Results.— The  mortality  of  excision  of  the  ankle  for  gunshot  wounds,  accord- 
ing to  Otis,  is  33  per  cent. — to  Culbertson,  26  per  cent.  The  results  of  excision 
for  the  injuries  of  civil  life  are  only  12  per  cent.  Excision  for  disease  has  even  a 
lower  mortality.  In  1885,  Konig  reported  32  cases,  of  which  11  were  entirely 
cured  and  5  retained  small  fistulse ;  16  cases,  or  50  per  cent.,  retained  a  useful  foot. 
Of  the  remaining  cases,  7  were  subsequently  subjected  to  amputation,  and  5  were 
of  too  recent  a  date  to  warrant  any  conclusion  as  to  the  end  result.  Two  died  of 
intercurrent  disease,  and  of  the  remainder  the  result  was  unknown.  In  1891, 
Buntz  of  Heidelberg  reported  upon  25  excisions,  of  which  10  recoverefl  and  were 
observed  from  one  to  four  and  a  half  years.  Death  did  not  follow  as  the  result  of 
the  excision  in  any  of  these  cases.  Ashhurst  reports  10  excisions  of  tubercular 
disease  of  the  ankle  without  a  death  due  to  the  operation  ;  2  of  the  cases  died  sub- 
sequently of  phthisis.  In  traumatic  cases  the  operation  is  very  satisfactory,  and 
the  results  in  tubercular  diseases  of  children  are  also  very  good.  In  adults,  par- 
ticularly in  patients  from  walks  of  life  where  the  time  required  for  recovery  is  an 
important  factor  in  determining  the  method  of  operation,  amputation  must  often 
be  resorted  to  as  the  si)eediest  means  of  affording  relief. 

Osteoplastic  Excision  of  the  Foot, 

For  tuberculosis  of  the  ankle-joint  and  of  the  bones  of  the  tarsus 
Wladimirov  and  Mikulicz,  in  1871  and  1880  res|)eetively,  advised  a  pro- 
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cedure  by  which  the  ankle-joint  and  as  many  of  the  bones  of  the  tarsus  as 
may  be  necessary  can  be  removed  with  the  retention  of  the  anterior  por- 


Fio.  262. 


Osteoplastic  excision  of  the  foot  (Mikulicz). 


The 


tion  of  the  foot,  which  is  fixed  in  an  extreme  equinus  position. 
<)])e ration  is  performed  with  the  p,Q  263. 

patient  in  tne  prone  position. 
An  incision  is  carried  from  the 
tubercle  of  the  scaphoid  bone 
across  the  sole  of  the  foot  to  an 
inch  behind  the  base  of  the  fifth 
metatarsal  bone  (Figs.  262,  263). 
From  each  end  of  this  incision 
another  is  made  longitudinally  to 
the  base  of  each  malleolus,  the 
ends  of  the  lateral  incisions 
being  united  by  a  cut  across  the 
ankle  dividing  the  tendo  Achilles. 
All  incisions  having  been  carried 
to  the  bone,  the  quadrangular 
flap  is  dissected  from  above,  the 
joint  opened  from  behind,  the 
latcRil  ligaments  divided,  and  the 
astragalus  and  calcaneum  sepa- 
rated from  their  attachments  and 
removed.    The  lower  extremities 

of  the    tibia   and    fibula   and     the        Results  «f  an  osteoplastic  resection  of  the  foot. 

articular  surfaces  of  the  scaphoid  and  cuboid  are  next  removed  with 
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the  saw.  The  foot  is  then  brought  back,  the  divided  surfaces  care- 
fully adjusted,  and  the  wound  closed.  Wire  suture  or  bone  pins  may 
be  used  to  ensure  fixation,  although  the  procedure  has  been  shown  to  be 
superfluous.  Buntz  has  recently  tabulated  34  cases  of  osteoplastic 
resection  of  the  foot,  in  none  of  which  death  was  attributable  directly 
to  the  operation.  Of  26  cases  operated  upon  for  tuberculosis,  18  were 
cured — 11  with  a  very  good  and  7  with  a  useful  foot;  2  died  of  tuber- 
culosis, and  in  5  a  secondary  amputation  had  to  be  made.  The  result 
in  1  was  unknown.  Of  the  remaining  cases,  the  result  in  regard  to 
usefulness  was  good  in  4,  fair  in  3,  and  bad  in  1. 


CHAPTER  XXXV. 

SURGICAL  DISEASES  OF  THE  OSSEOUS  SYSTEM. 

By  Roswell  Park,  M.  D. 


At  the  very  outset  of  a  study  of  surgical  diseases  of  the  osseous  system  it  is 
necessary  to  emphasize  a  fact  which  students  and  young  practitioners  are  often 
prone  to  forget — namely,  that  bone,  even  the  densest,  is  a  tisme^  and  that  as  such 
It  is  liable  to  infection,  suppuration,  gangrene,  etc.,  just  as  is  any  other  tissue ; 
that  all  infectious  processes  are  identical  in  general  character,  their  gross  mani- 
festations varying  only  by  virtue  of  the  peculiar  characteristics  of  the  tissue  in 
which  the  infection  occurs.  Bone  is  always  v&scular,  and  even  that  exceedingly 
hard  variety  which  is  met  with  in  the  petrous  portion  of  the  temporal,  or  the 
ivory  exostosis,  has  sufficient  connection  with  the  vascular  system  to  permit  of  its 
proper  nutrition.  The  firmest  and  hardest  bone  will  bleed  when  divided  or  injured, 
ana  any  tissue  which  will  thus  bleed  can  react  injuriously  to  various  irritants. 

Bone  is  covered,  except  at  joint  ends,  by  a  dense  fibrous  membrane — the  peri" 
osteum — whose  relations  with  it  are  very  intimate.  Inside  the  cranium  the  dura 
mater  functionates  in  a  double  capacity — as  a  cerebral  membrane  and  as  an  internal 
periosteum.  Joint  ends  of  long  bones  and  joint  surfaces  elsewhere  are  encrusted 
with  cartilage^  whose  relations  are  equally  intimate.  In  the  neighborhood  of  joint 
ends  there  are,  in  the  young,  found  areas  of  peculiar  and  unusual  vascularity. 
These  are  the  epiphyses,  where  cartilage  is  being  transformed  into  bone  in  order 
to  furnish  the  increase  in  length  which  characterizes  all  growing  long  bones.  The 
increase  in  transverse  dimensions  occurs  through  the  mechanism  of  the  periosteum. 
The  vascular  supply  is  for  the  most  part  abundant,  the  intraosseous  veins  connect- 
ing always  with  tne  larger  but  deep  venous  trunks,  usually  in  a  quite  direct  man- 
ner. Hence  it  is  that  septic  thromoosis  occurring  within  the  bone  or  beneath  the 
periosteum  leads  so  frequently  to  genuine  pysemic  disturbances. 

I  have  been  in  the  habit  of  following  Savory's  teaching,  and  calling  attention 
to  certain  anatomical  and  clinical  resemblances  between  lung  and  bone,  because, 
for  the  most  part,  the  infectious  and  other  diseases  of  the  densest  tissue  of  the  body 
find  their  counterpart  in  those  of  the  softest,  and  because,  to  the  average  student, 
the  latter  are  so  much  more  easily  and  commonly  appreciated.  In  fact,  the  minute 
pathology  of  bone  diseases  has  been  until  recently  regarded  as  unnecessarily 
obscure,  simply  because  of  the  difficulty  of  noting  post-mortem  appearances  in 
the  bones  as  easily  and  with  as  little  disfigurement  as  in  the  lungs. 

Bone  and  lung,  then,  react  in  a  similar  way  to  infections,  the  analogy  being  in 
some  respects  quite  striking.  Both  are  surrounded  by  firm  investing  membrane ; 
both  have  more  or  less  of  spongy  texture  ;  both  are  extremely  liable  to  tubercular 
or  pyogenic  invasion ;  while  in  either  case  the  disease  manifestations  are  usually 
found  near  the  extremities  (apices).  Both  are  in  close  relation,  the  bones  espe- 
cially by  their  joint  ends,  with  serous  cavities  which  become  secondarily  involved 
in  a  majority  of  instances — in  the  one  case  as  a  pleuritic  eflusion  or  empyema,  in 
the  other  case  as  a  joint  efiusion  or  a  pyarthrosis.  In  both  structures  may  be  seen 
beautiful  pictures  of  miliary  tuberculosis  when  present.  Furthermore,  the  one  is 
as  subject  to  acute  miliary  invasion  as  is  the  other,  while  in  both  alike  staphylo- 
coccus, streptococcus,  pneumococcus,  and  other  specific  forms  of  infection  are 
prone  to  occur.  As  in  the  lung  one  lobe  or  more  may  be  involved,  so  in  the  shaft 
of  a  bone  a  single  epiphyseal  extremity  or  the  shaft,  or  both  together,  may  be  the 
site  of  the  disease.  In  both  also  local  gangrene  may  result,  its  ravages  being 
known  in  the  one  case  as  gangrene  of  the  lung,  in  the  other  as  acute  necrosis. 

647 
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Calcareous  infiltration  of  bone  is,  then,  to  be  regarded  as  simply  an  incident 
necessary  to  its  physiological  function,  but  not  in  the  slightest  respect  preventing 
it  from  becoming  inflamed  or  acting  in  any  other  way  as  do  the  soft  tissues.  Acu£ 
infection  of  any  or  all  of  the  structures  which  go  to  make  up  a  bone  is  possible; 
in  fact,  it  is  almost  impossible  to  conceive  of  a  serious  infection  which  shall 
involve,  for  instance,  the  periosteum  alone  and  spare  the  true  bone  beneath.  Clin- 
ically, however,  there  are  three  locations  in  which  infectious  manifestations  are 
most  common:  (a)  Beneath  the  periosteum;  (b)  in  the  epiphyses;  {e)  in  the 
diaphvses. 

All  bone  marrow  begins  as  red  marrow,  with  1  or  2  per  cent,  of  fat,  and  ends 
by  becoming  yellow,  with  60  or  70  per  cent,  of  fat,  and  whether  this  change  shall 
take  place  suddenly  or  rapidly  depends  upon  diverse  conditions.  Many  years  ago 
it  was  claimed  by  Bourgery  that  bone  is  simply  a  large  cavernous  arraDgemeot 
where  stagnation  of  the  blood-current  favors  the  deposition  of  fat  Fatty  altera- 
tion progresses  from  periphery  to  centre,  and  the  bones  of  the  hands  and  feet 
undergo  fattv  alterations  oefore  those  of  the  trunk  and  pelvis.  In  other  words, 
the  truncal  skeleton  remains  as  "  red  bone"  longer  than  the  balance  of  the  osseous 
system,  and  he  whose  sternum  has  become  a  really  "  yellow  bone "  must  have 
reached  a  ripe  old  age.  So  in  long  bones  distal  extremities  first  become  fatty. 
Individual  peculiarities  seem  to  govern  these  changes.  Thus,  the  neck  of  the 
femur  will  sometimes  be  fatty  and  friable  at  the  fortieth  year,  or  reasonably  firm 
and  still  red  at  the  eightieth.  This  fatty  condition  is  not  to  be  confounded  with 
true  osteoporosis  or  rarefaction  in  bone,  though  it  is  often  associated  with  it.  When 
the  two  conditions  are  combined  we  have  osteoporosis  adiposa.  Into  this  conditioD 
immobilized  limbs  pass  more  easily  than  those  which  are  used.  Their  weeks  have 
been  equal  to  years  of  ordinary  inactivity.  Bed  bone  seems  to  be  too  highly 
vascular  to  be  a  favorite  site  for  tubercle,  and  distinctly  yellow  bone  too  non- 
vascular. Consequently,  bone  tuberculosis  is  less  often  seen  at  the  very  extremes 
of  life.  White  bone,  as  those  who  make  anatomical  preparations  call  it,  is  most 
favorable  for  tubercular  infection  on  account  of  its  minimum  contents  both  of 
blood  and  fat.    These  bones  come  most  commonly  from  phthisical  subjects. 

Acute  Osteomyelitis. 

This  condition  was  never  accurately  recognized  until  described  bv 
Chassaignac  in  1853,  and  even  he  missed  many  of  its  distinctive 
features,  altliough  he  gave  to  it  a  most  descriptive  name,  "  typhus 
of  the  limbs." 

Pathology. — Tlie  disease  is  a  distinctly  infectious  process,  limited 
sometimes  to  the  bone  marrow  and  internal  ]K)rtion  of  the  bone,  somt^ 
times  apparently  involving  every  particle  of  the  osseous  structure.  Its 
onset  is  sudden,  its  manifestations  most  acute  and  serious,  and  its  rav- 
ages, when  not  promptly  checked,  most  extensive.  The  following  more 
or  less  distinct  varieties  may  be  distinguished : 

.4.  The  Staphylococcus. 

B,  The  Streptococcus. 

( '.  The  Pneumo(Mx»cus. 

J),  The  Tubercular. 

K  Miscellaneous  other  Infections,  including  the  Colon  Bacillus, 
the  Typhoid  Bacillus,  etc. 

The  staphylococcus  variety  is  occasionally  met  with  in  its  pure  form.  The 
streptococcus  form  is  perhaps  the  more  serious  of  the  two,  the  tendency  to  general 
septic  infection  being  perhaps  even  greater  in  this  variety.  The  pneumococcus 
form  has  not  been  generally  recognized  until  comparatively  recently,  and  is  no 
more  necessarily  connected  with  the  development  of  a  pneumonia  than  is  any 
suppuration  elsewhere  due  to  this  same  organism.  The  onset  and  course  of  the 
disease  are  generally  considered  to  be  less  acute  than  in  osteomyelitis  due  to  the 
organisms  just  above  named.     There  seems  also  less  tendency  to  subperiosteal 
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collections  of  pus  and  a  greater  tendency  to  more  prompt  repair.  The  pyarthroses 
accompanying  the  pneumococcus  form  are  also  less  dangerous  than  in  the  staphy- 
lococcus form.  The  acute  form  of  tubercular  osteomyelitis  will  be  considered  under 
the  head  of  tuberculosis  of  bone.  Ever  since  the  time  of  Boerhaave  osseous  com- 
plications and  sequels  of  typhoid  fever  have  been  recognized,  and  since  1885  their 
pathogeny  accurately  described.  Still  more  recentlv  it  has  been  discovered  that 
the  colon  bacillus  alone  is  also  capable  of  setting  up  these  acute  suppurative  lesions 
within  the  bones.  The  same  is  undoubtedly  true  also  of  the  micro-organisms  of 
certain  other  diseases,  particularly  of  influenza^  or  la  grippe. 

Be  the  organism  what  it  may,  the  mechanism  of  the  infection  and 
the  lesions  produced  by  it  are  essentially  similar,  and  may  all  be  de- 
scribed together.  These  consist  of  rapid  thrombosis,  coagulatiori'^iecrosisj 
and  suppuration,  along  with  the  local  destruction  incident  thereto,  and 
with  unlimited  possibilities  in  the  way  of  autointoxication,  both  from 
the  local  lesions  and  from  the  disturbance  of  the  general  economy  and 
interference  with  excretion.  Every  severe  case  is  accompanied  by  more 
or  less  of  general  septic  intoxication,  presumably  from  the  ptomaines 
produced  by  the  bacteria,  while  in  many  instances,  particularly  those 
where  the  bacteria  at  fault  seem  extremely  virulent,  the  intoxication  is 
overwhelming  and  the  course  a  rapidly  fatal  one.  Death  has  been 
known  to  follow  within  thirty-six  hours  after  the  first  symptom  of  an 
acute  osteomyelitis.  For  the  average  case  three  more  or  less  distinct 
stages  can  usually  be  distinguished  :  first,  a  period  of  purulent  infiUra-- 
lion,  with  the  formation  of  local  foci  in  the  bone  marrow  and  speedy 
secondary  involvement  of  the  periosteum  and  synovial  membrane; 
second,  a  period  of  sequestration  or  foi*maiion  of  a  sequestrum  inside  of 
an  abscess-cavitj' ;  third,  the  stage  of  repair. 

First  Stage. — During  this  there  occurs  most  violent  inflammatory 
infiltration,  localized  areas  becoming  at  first  hypersemic,  then  infiltrated 
with  hemorrhagic  exudate,  whose  rapidity  of  production  will  indicate 
the  intensity  of  the  infection,  since  often  at  the  same  time  one  finds 
enlargement  of  the  spleen  and  hemorrhagic  exudations  in  distant  serous 
cavities,  such  as  the  pleura  and  pericardium.  The  locally  infected 
areas  of  bone  marrow  quickly  break  down  into  depots  of  pus,  which 
spread  either  toward  the  epiphyseal  line  or  else  along  the  Haversian 
canals  toward  the  periosteum,  which  becomes  both  infiltrated  and  loos- 
ened. The  loosening  is  particularly  marked  about  the  shafts  rather 
than  the  joint  ends,  while,  as  a  rule,  that  end  of  the  bone  toward  wliich 
the  nutrient  artery  is  directed  is  the  one  whose  epiphysis  is  first  loosened. 
Nevertheless,  about  the  knee  it  would  seem  as  though  the  lower  end  of 
the  femur  and  upper  end  of  the  tibia  are  the  particularly  predisposed 
localities. 

In  many  instances  obliteration  of  nutrient  vessels  and  thrombosis  are  very 
early  features  of  the  case.  The  area  of  separation  of  the  periosteum  is  usually 
an  index  of  the  extent  of  deep  destruction.  From  the  periosteum  the  infection 
may  extend  toward  the  covering  soft  parts,  in  which  case  we  may  have  a  parosteal 
abscess,  or  it  may  perforate  toward  the  joint-cavity,  leading  quickly  to  pyarthro- 
sis  and  destruction  of  joint  structures.  It  would  appear  in  children,  particularly, 
that  the  epiphyseal  cartilage  forms  often  a  barrier  to  the  advancement  of  the 
lesion  in  the  direction  of  the  joint,  and  thus  it  happens  that  we  have  acute 
necrosis  of  the  shaft  of  a  long  bone,  with  perforation  through  the  periosteum 
at  both  of  its  ends.  In  adults  this  takes  place  less  often,  the  joint  ends  being 
often  primarily  involved.  Softening  and  separation  of  cartilages  are  usually 
secondary  to  the  other  processes.     It  is  j>ossible  even  to  have  the  primary  in  fee- 
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tion  in  the  joint  end  proper,  and  extension  therefrom  to  the  epiphysis  permitting 
of  epiphyseal  separation  and  extrusion  of  this  fragment  as  a  sequestrum.  This 
separation  occurs  in  many  instances  rapidly  and  before  the  attendant  is  alive  to 
what  has  really  happened. 

Second  Stage. — The  second  stage  includes,  coincidently  \vith  the 
occurrence  of  suppuration,  the  proliferation  of  considerable  granula- 
tion-tissue, by  which  more  or  less  protection  is  afforded ;  also,  when 
time  is  afforded,  the  rapid  formation  of  new  bone,  whose  effect  is  to 
wall  off  the  scene  of  conflict  and  death  from  the  surrounding  tissue,  by 
which  event  prognosis,  so  far  as  the  patient's  life  is  concerned,  is  ver}- 
much  improved.  Intraosseous  abscesses  may  quickly  coalesce,  and  the 
result  may  be  one  long  tubular  abscess  extending  through  the  shaft. 
At  other  times  both  bone  marrow  and  the  cancellous  tissue  are  bathed 
in  pus,  while  if  the  periosteum  has  been  totally  separated  the  conse- 
quence will  be  a  sequestnun  whose  dimensions  correspond  with  those 
of  the  shaft.  When  periosteum  is  not  loosened  the  necrosis  will  prob- 
ably be  central  and  more  or  less  circumscribed.    (  Mde  Plate  XVIII.) 

The  degree  to  which  rigid  osseous  tissues  are  capable  of  yielding  under  these 
circumstances  is  astonishing,  and  we  may  have  remarkable  enlarffements  occur- 
ring within  a  comparatively  short  time,  producing  most  strikine  dfiscrepancies  in 
size  between  healthy  and  aiseased  bones.  The  extent  to  which  the  periosteum 
has  yielded  may  be  in  some  respects  estimated  by  the  intensity  of  the  pain,  spon- 
taneous subsidence  of  it  being  an  evidence  of  spontaneous  yielding  of  tissues  and 
relief  of  tension.  Epiphyseal  separation  is  one  expression  of  such  yielding.  Another 
is,  for  instance,  the  purulent  aiastasis  of  the  tripartite  suture  entering  into  the 
formation  of  the  acetabulum,  while  the  external  table  of  the  skull  or  of  the  sternum 
may  give  way  in  the  same  manner. 

Third  Stage, — The  third  stage  is  the  period  of  efforts  at  spontaneous 
repair.  There  is  a  natural  effort  toward  elimination  of  the  sequestrum 
by  the  process  of  softening  or  lique&ction  in  the  direction  of  least  resist- 
ance. This  process  may  extend  over  months  when  surgical  relief  has 
been  delayed,  and  may  be  accompanied  by  so  much  other  disturbance  as 
to  completely  ruin  a  bone  or  limb  for  further  use.  In  neglected  cases 
several  sinuses  may  lead  down  toward  the  central  sequestrum.  On  the 
other  hand,  once  this  sequestrum  be  eliminated  an  extraordinary  amount 
of  activity  is  usually  displayed  in  the  direction  of  repair. 

Symptoms. — In  a  general  way  the  signs  and  symptoms  of  all  acute 
infectious  lesions  in  bone  are  strikingly  similar,  and  are  most  signifiauit 
when  construed  aright.  Patients  complain  usually  first  of  exhau-^fion^ 
followed  quickly  by  pain,  which  may  speedily  become  agonizing.  This 
is  often  accompanied  by  an  introductory  cW// with  high  fever,  after  which 
the  general  diaracter  of  the  disease  quickly  assumes  the  typhoid  aspix^t. 
Evening  temperature  may  rise  high  and  be  followed  by  some  morning 
n'uiission.  The  spleen  is  usually  enlarged,  the  primoe  vite  disturbed, 
and  often  we  have  to  do  with  a  fetid  diarrhoea.  In  the  young  the  si»n- 
sorium  is  early  affected  and  children  quickly  become  delirious.  The 
pain,  at  first  vague,  quickly  focuses  in  the  particular  bone  or  bones  most 
involved,  and  as  it  increases  in  intensity  there  is  a  more  and  more  signif- 
icant frn(frrncss,  which  becomes  exquisite.  Onlinarily  there  is  also  early 
and  characteristic  reddening  and  swelling  of  the  affected  i)arts.  With 
all  these  evidences  goes  also  a  characteristic  muscle-spasm,  by  which  t*er- 
tain  posture  signs  will  be  produced  var}^ing  with  the  bone  involved. 


Aeule  09teofn7eIitis;  Sho-vving  Puruleiit  Foot  and  Aeoompimying  Di«- 
tu»b«nee«.    (KoeJiar.) 
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Pain  is  always  intensified  by  the  slightest  degree  of  disturbance.  In 
consequence,  the  limbs  (for  it  is  the  limbs  which  are  usually  involved) 
are  contracted,  and  every  eflTort  to  overcome  the  contractures  is  followea 
by  aggravated  pain.  The  more  acute  the  pain  the  more  vivid  the  exter- 
nal evidences  of  inflammation  and  the  oedema  of  the  parts,  especially 
below  and  about  the  lesion.  Thus  it  may  happen  that  within  forty-eight 
hours  w^e  have  not  merely  swelling,  but  actual  oedema  of  the  part 
involved,  which  should  be  always  regarded  as  pathognomonic. 

A  little  later,  superadded  to  the  other  signs  of  inflammation,  we  find 
fluctuation  if  parosteal  abscesses  have  formed,  or  possibly  the  evidences 
of  epiphyseal  loosening  or  complete  separation.  When  the  disease  is  pri- 
mary' in  an  epiphysis  the  corresponding  joint  will  be  early  involved,  and 
the  joint  symptoms  will  take  on  rapidly  the  type  of  an  acute  purulent 
synovitis,  only  with  a  much  more  significant  degree  of  pain.  It  is  prob- 
able that  under  few,  if  any,  circumstances  is  pain  complained  of  more 
serious  or  aggravating  than  in  cases  of  acute  osteomyelitis  of  the  fulmi- 
nating type. 

So  far,  only  local  symptoms  have  been  described.  To  these  there 
must  be  added  the  list  of  those  pertaining  to  thrombosis  and  m^astatic 
infectiouy  with  their  septic  and  disastrous  consequences.  The  disease  is 
frequently  so  acute  and  rapid  that  even  within  the  first  day  or  two 
there  is  not  only  extensive  thrombosis  in  and  along  the  bones,  with  rapid 
purulent  degeneration  and  thrombi,  but  that  even  more  serious  general 
condition  to  which  these  lesions  so  easily  give  rise — i.  e.  unmistakable 
py(emia. 

While  patients  may  die  of  septic  intoxication  before  sufficient  time  has  elapsed 
to  permit  of  the  formation  of  secondary  abscesses,  yet  it  is  known  that  death  may 
result  from  true  pysemia  within  a  comparatively  very  short  time.  Moreover,  other 
septic  infections — as,  for  instance,  septic  pneumonia,  metastatic  meningitis,  peri- 
carditis, nephritis,  ete. — may  occur  in  a  more  irregular  or  less  classical  manner. 
In  fact,  there  are  few,  if  any,  infectious  processes  which  can  be  followed  by  death 
from  such  a  variety  of  causes,  and  which  are  so  augmented  by  dangers  if  not 
promptly  relieved,  as  acute  infectious  osteomyelitis. 

The  general  symptoms  are  common  to  the  disease,  no  matter  what 
bone  be  involved.  Local  symptoms  will,  of  course,  change  in  accord- 
ance with  their  location.  While  not  so  common,  the  flat  bones,  like  the 
pelvis,  cranium,  and  sternum,  may  be  involved  in  most  active  manifes- 
tations of  this  disease.  The  same  is  true  even  of  the  vertebrae,  but,  as 
a  rule,  it  is  in  the  long  bones  of  the  extremities  that  its  ravages  are  most 
frequently  seen. 

In  the  case  of  the  cranium,  for  instance,  we  have  periosteal  separation,  exten- 
sive local  swelling,  and  cedema,  soon  changing  into  fluctuation,  while  in  the  diploe 
the  anatomical  arrangements  especially  favor  prompt  pysemic  lesions.  Among  the 
less  usual  incidents  are  subperiosteal  hemorrhages  in  the  vicinity  of  epiphyses,  with 
perhaps  complete  detachment  of  that  membrane.  Small,  localized  subperiosteal  col- 
lections of  pus  may  also  appear  at  points  quite  distant  from  the  internal  foci.  In 
the  adjoining  muscles  there  may  be  characteristic  alterations,  for  the  most  part 
showing  themselves  as  white  points  or  white  lines  extending  through  the  muscle- 
tissue.  These  are,  for  the  most  part,  minute  collections  of  pus  or  linear  abscesses. 
These  are  seen  more  often  in  the  tibialis  anticus  and  in  the  biceps  cruris  than  in 
the  other  muscles.  Such  spots  may  even  be  found  in  the  heart-muscle  in  fatal 
cases.  Disseminated  foci  are  also  found  in  various  viscera.  From  almost  all 
sinuses  which  have  formed  spontaneously  the  issuing  discharge  has  a  most  offen- 
sive and  fetid  odor.    Occasionally  during  the  course  of  these  cases  peculiar  erup' 
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Horn  are  seen  upon  the  skin,  simulating  scarlet  fever  or  other  exanthemata.  These 
are  due  to  the  peculiar  poisons  generated  by  the  pyogenic  microbes,  some  of  which 
are  known  to  have  a  peculiar  vasomotor  excitant  action.  Fat-embolism  is  another 
of  the  complications  of  the  fulminating  forms  of  these  bone  infections.  Albumin- 
uria  is  not  infrequent. 

Of  the  different  forms  above  mentioned,  describing  the  disease  in  detail,  it  ia 
not  always  possible  to  distinguish  before  cultures  are  made  or  before  autopsy.  As 
a  rule,  those  which  are  due  to  the  pneumococcus  are  distinguished  rather  by  pre- 
dominance of  joint  complications,  with  minor  tendency  to  subperiosteal  abscess  or 
the  sequestrum-formation,  while  clinically  their  course  is  more  rapid,  their  synif)- 
toms  more  acute,  and,  when  recovery  follows,  their  duration  relatively  shorter. 
The  pneumococcus  form  is  not  necessarily  connected  with  manifestations  in  the 
lungs  of  pneumonia.  When  the  disease  is  due  to  the  bacillus  pyocyaneus  there  is 
more  liability  to  eruption  on  the  skin  and  the  odor  from  discharges  is  peculiarly 
fetid.  In  the  most  fulminant  cases  the  staphylococcus  seems  to  figure  steadily, 
whereas  in  the  post-febrile  cases — e,  g,  those  following  typhoid  or  scarlatina — ^we 
are  more  likely  to  meet  with  streptococci  alone  or  in  relative  abundance. 

Prognosis. — The  prognosis  depends  in  large  measure  upon  the  early 
recognition  of  the  disease  and  the  prompt  affordance  of  surp^ical  relief. 
There  is  perhaps  no  disease  less  amenable  to  purely  medicinal  treatment, 
and,  if  bones  are  to  be  saved  in  their  entirety,  early  and  free  incision  is 
called  for.  Consequently,  when  the  case  is  seen  late  it  almost  in\'ari- 
ably  entails  necrosis  with  more  or  less  disturbance  of  function,  or  pos- 
sibly such  a  serious  condition  as  to  call  for  amputation.  The  fulminant 
cases  when  not  early  recognized  and  promptly  operated  often  prove  fatal, 
and  death  has  been  known  to  follow  within  thirty-six  hours  after  the 
onset  of  the  first  symptom,  the  fatal  result  being  due  to  overwhelming 
septic  infection  with  thrombosis,  etc.  Almost  every  case,  however,  \i 
seen  early  enough,  can  be  saved. 

Fig.  264. 


Atrophy  of  ulna  and  hypertrophy  of  radius,  result  of  acute  inflammation  (Oilier  . 

CoMPTJCATioxs. — The  complications  are  to  be  divided  into  the  con- 
stitutional and  the  local.  The  former  refer  rather  to  the  spread  of 
septic  infection  and  its  more  or  less  disjistrous  and  remote  raNiip'?. 
Metastatic  infections  may  j)roduce  serious  or  fatal  complications,  while, 
when  k'ss  acute,  important  functions  may  suffer  a  serious  impiirmont. 
Aniontr  the  local  sequela?  are  to  he  considered  mainly  the  result*  of 
destruction  of  bone-tissue  and  neighboring  joint  structures.     AVlieu  the 
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disease  occurs  in  young  and  rapidly-growing  children  partial  or  complete 
arrest  of  development  in  the  bone  involved  is  not  infrequent.  This  may 
lead  im  inequalities  in  length  of  the  femora  or  humeri.  It  may  lead  also 
to  compensator}'  hypertrophy  of  bone,  with  perhaps  considerable  distor- 
tion during  subsequent  growth  (Fig.  264). 

More  or  less  persistent  joiut  lesions  frequently  result,  sometimes  in  the  direc- 
tion of  ankylosis^  partial  or  complete ;  sometimes  as  muscular  cxmtractures^  which 
lead  in  course  of  time  to  subluxations;  sometimes  to  persistent  enlargements ;  some- 
times to  torsion  and  flexion  of  the  bones  themselves,  largely  due  to  muscle-pull. 
In  another  place*  I  have  divided  these  deformities  into  those  which  pertain  to 
juxta-articular  lesions  and  those  pertaining  to  the  shafts  of  the  long  bones,  to 
which  those  interested  are  referred  for  more  particular  description.  Dislocations 
may  be  permitted  by  distention  of  the  joint  as  the  result  of  outpour  of  inflamma- 
tory products,  or  by  early  consolidation  between  epiphysis  and  shaft,  with  conse- 
quent cessation  of  growth  along  this  line.  A  third  form  of  dislocation  is  due  to 
overgrowth  of  ligaments,  permitted  by  constant  hypertemia  of  the  parts  and 
increase  of  nutriment,  the  ligaments,  thus  overgrown,  stretching  and  giving  rise  to 
flail-like  conditions.  Spontaneous  epiphyseal  separation  is  of  course  equivalent  to 
fracture. 

An  entirely  distinct,  much  less  serious,  consequence  of  osteomyelitis 
is  the  condition  usually  known  as  bone-^bscesSy  in  which  the  acuteness 
of  symptoms  has  long  since  subsided,  but  in  which  a  distinct  local  focus 
remains.     This  will  be  considered  by  itself. 

Etiology. — That  the  disease  is  an  infection  from  the  verj^  beginning 
is  settled  beyond  a  doubt.  The  source  of  the  infection,  however,  is  not 
always  easy  to  trace.  Two  distinct  causes  s^em  to  conspire  to  produce 
the  majority  of  these  bone  infections — micro-organi^Tns  of  more  than 
ordinary  virulence,  and  a  predisposing  condition  of  the  system,  due 
sometimes  to  constitutional  weakness  or  inherited  taint  or  at  other  times 
to  the  results  of  exposure  and  fatigue.  The  causes  of  suppuration  in 
general  have  been  much  more  elaborately  discussed  in  Chapter  III.,  and 
it  is  hardly  necessary  to  reiterate  them  here.  It  is  a  fact,  however,  that 
the  majority  of  cases  occur  in  children  and  after  a  combination  of 
exposure  and  fatigue — as,  for  instance,  sitting  upon  the  ice  after  being 
exhausted  in  skating — all  of  which,  however,  would  be  inoperative  to 
produce  an  infection  were  not  the  germs  at  hand  ready  to  assail  every 
tissue  whose  resistance  is  thus  temporarily  lowered. 

The  actual  infection  may  occur  froni  within  or  from  without — from  within  per- 
haps through  the  alimentary  canal  or  the  respiratory  tract,  most  probably  in  most 
instances  from  the  tonsils  and  the  pharynx.  Infection  from  without  may  occur 
through  a  little  abrasion  or  scratch,  the  blister  upon  the  foot  made  by  an  ill-fitting 
shoe  or  by  a  skate-strap,  or  something  of  the  kind.  These  cases  occur  almost 
always  in  the  young,  more  often  in  boys  than  girls,  probably  because  in  the  former 
more  opportunities  for  infection  are  permitted.  Bone  infections,  however,  are 
possible  even  in  the  new-bom,  in  which  case  the  infection  may  occur  through  the 

f)harynx  or  through  the  umbilicus,  while  the  local  resistance  may  have  been 
owered  by  the  injury  due  to  mechanical  delivery,  turning,  etc.  In  elderly  people 
the  disease  is  almost  unknown. 

Diagnosis. — The  disease  for  which  this  is  most  commonly  mistaken 
is  acute  rheumatism.  There  may  have  been  some  excuse  for  this  in 
time  past,  because  of  the  lack  of  general  knowledge  of  bone  infections ; 
now  there  is  none.  The  majority  of  cases  of  necrosis  following  osteo- 
myelitis which  have  come  under  my  observation  were  the  result  of 

»  Med,  Record,  Nov.  2,  1895. 
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errors  in  diiijt^nosis^  at  the  time  when  surgical  relief  might  have  prevented 
any  local  disaster,  ~ 

Rheum atji^iii  is  never  fothwed  btf  mppurafion,  nor  does  it  produce,  except  in  ill 
rarcM  insftant'eti,  a  septic  type  of  disease;  its  jjainfiil  lesionsi  are  rarely  so  painfq 
iis  those  due  to  osteoiiiyelitis,  and  the  clinical  picture  is  almost  alwayi*  eiij.ily  dj'^ 
tin^uished*  Lesions  of  rlieiimatisni  ar*-  ustually  nmltiple;  thot^e  of  bone  infectio 
WiT  tljc  most  piirt,  single.  The  iirst  complaint  of  pain  in  tlie  latter  is  more  likelf 
tu  Ih"  along  the  shaft  of  a  bone  tlian  at  tlie  joint  end,  while  this  is  not  true  olT 
rht'umatij<m.  Moreover,  in  acute  c^ateomyelitih  the  disease  assumes  from  the  Terr 
imt.'^et  a  serioiLSues^s  and  gravity  which  is  seldojn  if  ever  approximated  by  acuir 
ioHimiiniitory  rheumatiKOJ. 

Treatment. — As  stated,  the  treatment  ior  acute  ojfteomyelitis 

esscMitially  snr^iniL     Anmlyues  may  l>e  necessary  ftir  reli<-f  of  ptiin,  hril 
no   time  ^hoiikl   ho  lost,  when   once   t!ic  diagnosis  is  ma<le,  in  rnakint: 
lm'i.Kiunf<  suthciently  hm^  and  ikvp  to  expose   tlie  hone   involved,  and 
then,  \*\  mains  of  snitahle  instnmieuts,  o|_K'ning  to  its  interior  in  nniet 
to  relieve  tensicm  and  to  remove  septie  products.     The  incision  retjiiiR'd 
may  possihly  Ik*  ten  or  twelve  inehes  in  length,  as  over  the  femur  or 
tihia.     In  almost  every  instance   the   tissues  as  we  go  deei)er  will  [ye 
found  m*uv  and  more  oKlematons  or  infiltrated,  with  every  evidence  of, 
the  proximity  of  jnis ;  tlie   [M^riosteum  will  be   thickened  and   infectc<I,' 
and  Ijctween  it  an<l  the  hone  we  may  hnd  eollccticms  (d*  pus,  as  well  as 
outside  of  it.     If  seen  hite,  the  characteristic  muscle  ap|)earanct^s  already 
descril)ed  may  he  noted.     The  periosteum  should  Ije  incised  complete!; 
dowti  to  the  bone  thron<^liout  the  lt*ngth  of  the  incision,  and  then  an 
f ordinary  bniieHlrill  may  Ijc  used   to  |)crfonite  the  hone  for  explorator)* 
purposes^  just  as  the  a^|iiratin;^^  neeclle  is  used  in  the  snft  tissues*     Fn>m 
every  |KHK'ture  in  the   boue  thus  involved   will  exude  purulent  fluid, 
idYcn  sanious,  thus  indicating  the  condition  witliin.     It  is  now  necesaai 
witli  the  hone-chisel  uv  other  suitable  instruments— nuide  for  the  sjiecial 
purpose — if  at  hand,  to  cut  a  deep  gro<i\*e  or  ehannel,  perhaps  from  one 
1)1  (ue  end   ta  the  either,  eompletcly  ojw^ning  into  the  marrow-i^avity,  in 
wddch  mmierons  toei  will  be  discovered  or  in  which  all  distinctive  struf^ 
ture  of  bone  marrow  may  be  lost,  the  cavity  being  11 1  led  with  |>us.    Thi' 
entire  pus-containing  cavity,  Ijeing  thus  freely  ojx^neib  should  1k»  seniiM^l^^— 
autl  disinfected  with  hydrogen  |>eroxide  and  eauterized  with  zinc  ehloriJl^H 
nr  its  ct]uivalcnt,  aud   jiacked,  the  woinid  being  left  o|>en.     Even  tlii^^^^ 
may  not  id  ways  be  enough,  hut   if  tliere  be  e[)iphyseal  scfiaration^  or, 
more  unfortunate  yet,  if  there  appear  evidenees  id'  joint  infection,  the 
neighboring  joints   must    be  exploriMl,  Urst  under  aseptic  pni^iutionN 
while  if  j>us  lje  found  within,  they  raust  then  be  freely  oj>ened,  waslad 
out,  aud   drained,     Meanwhile,  if  in   the   soft  tissues  ex|K»sed   by  the- 
iurasion   the  |mrosteal  veins   be   found   fille*l  with  septic  thmmhi,  lb 
sliotiM  be  ojiened  so  {nr  as  expostnl  and  tlu'ir  contents  n'nH>ved. 

These  operations  are  often  severe,  |)crliaps  |)rok>nged,  but  aothiug 
the  way  of  operative  treatment  can  be  so  severe  nor  so  serious  as  tla* 
disease  itself  when  left  u nope ni ted  ;  and  the  rule  then  is  stringent  ami 
far-reaching  that  every  infected  tissue,  and  esj>ce;ially  every  infectitl 
hone  interior,  must  l>e  thus  ex[iosed  without  mercy  and  thorouglily 
cleaned  nut.  Only  in  this  way  can  lives  be  saved  winch  woidd  other- 
wise be  certainly  lost.  M<>reover,  it  is  necessary  to  carry  out  this  treai 
ment  in   the  fuhninant  cases  u^  earlif  aji  possible ;  and,  eonseipieutly 
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errors  in  diagnosis  by  which  it  may  be  postponed  until  metastatic  infec- 
tion or  grave  pulmonary  and  cardiac  complications  have  set  in  are  most 
unfortunate.  So  long,  then,  as  the  local  indications  are  as  above 
described  surgical  treatment  is  loudly  called  for,  whether  the  systemic 
complications  be  pronounced  or  not.  The  immediate  effect  of  the  ope- 
ration having  passed  away,  the  relief  thus  afforded  will  often  prove 
amazing — to  such  an  extent  that  within  twenty-four  hours  patients  may 
be  comfortable  and  evidently  out  of  danger  who  were  at  the  time  of 
ojieration  in  the  gravest  danger  of  a  speedy  fatal  termination. 

The  later  results  of  this  operation  are  a  wound  which  will  discharge  at  first 
freely,  and  which,  so  soon  as  septic  material  is  out  of  the  way,  will  begin  to 
granulate.  Ordinarily,  no  attempt  should  be  made  to  close  such  a  wound,  though 
much  may  be  done  to  favor  rapidity  of  granulation.  While  some  antiseptic  dress- 
ing is  always  employed,  it  will  be  of  advantage  occasionally  to  change  the  charac- 
ter of  the  same,  and  to  alternate  between  perhaps  iodoform  with  boric  acid  and 
acetanilid,  the  effect  of  any  one  drug  being  apparently  lost  afler  it  has  been  used 
for  some  time. 

There  are  some  cases  where  an  entire  diaphysis  or  bone-shaft  will 
be  found  separated  from  one  or  both  epiphyseal  terminations,  lying  in  a 
subjHiriosteal  abscess-ca\nty,  bathed  in  pus,  and  dead  beyond  possibility 
of  repair.  This  is  toted  necrosUi  of  th^  shaft  from  an  acute  infectious 
process,  and  is  to  be  treated  by  complete  removal  of  all  dead  and  dying 
tissue.  In  the  case  of  the  forearm  or  leg  it  may  be  that  the  remain- 
ing bone,  when  only  one  is  involved,  as  is  usual,  will  be  sufficient  to 
maintain  the  integrity  of  the  limb  until  new  bone  can  be  reproduced 
within  the  periosteal  bed  occupied  by  the  old  one.  More  or  less  com- 
plete regenei'otion  of  bone  is  possible,  particularly  in  the  young,  and  in 
connection  with  compensatory  hypertrophy  of  the  parallel  bone  will 
permit  the  restoration  of  the  leg  to  partial  or  complete  usefulness.  On 
the  other  hand,  should  this  prove  later  a  complete  failure,  amputation 
and  substitution  of  an  artificial  limb  may  be  called  for. 

When  the  disease  has  involved  the  articular  side  of  an  epiphyseal  line,  and 
when  we  have  complete  epiphyseal  separation  with  consequent  pyarthrosis^  the 
probable  consequence  will  be  necessity  for  a  complete  or  partial  resection  of  the 
joint  and  the  probability  of  subsequent  ankylosis.  Patients  may  find  later  that  a 
modern  artificial  limb  with  its  possibilities  will  be  much  prcferaole  to  such  a  con- 
dition, and  may  readily  consent  later  to  an  amputation  which  they  would  at  first 
refuse. 

Acute  Infectious  Periostitis. — This  is  an  infection  of  the  same 
general  character  and  type  as  the  osteomyelitis  just  described,  but  refers 
to  those  cases  where  the  disease  apparently  is  confined  to  the  periosteiun 
and  the  outermost  layer  of  the  bone.  In  its  possibilities  for  harm  it  is 
scarcely  less  serious,  although  in  its  tendency  to  spontaneous  j)erfonition 
and  escape  of  pus  it  is  less  likely  to  prove  fatal. 

The  CAUSES  and  the  general  clinical  manifestations  are  practically 
identical.  The  disease  is  perhaps  a  little  less  grave  in  its  acute  mani- 
festations, the  localization  of  pain  more  exact,  with  ordinarily  less  tend- 
ency to  serious  joint  complications.  Local  tenderness  is  exquisite,  and 
particularly  in  those  bones  which  lie  near  the  surface — e.  g,  the  tibia — 
and  early  recognition  of  fluctuating  areas  is  easy.  It  may  be  localized 
over  a  small  area  or  the  entire  jjeriosteum  of  the  shaft  may  be  involved ; 
in  which  case,  so  soon  as  pus  forms  and  the  periosteum  is  separated  from 
the  bone,  there  is  probability  of  acute  necrosis  of  the  shaft.      Here, 
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again,  there  may  be  a  tendency  to  mistake  at  least  the  first  signs  of  the 
disease  for  acute  rheumatism,  from  which  it  must  necessarily  be  early 
differentiated  as  above. 

Treatment. — Here  also  there  is  the  same  necessity  for  immediate 
intervention,  if  possible  before  pus  has  formed,  in  order  that  there  may 
be  little  or  no  periosteal  separation  and  encouragement  to  necrosis. 
Ansesthesia  is  necessary,  with  prompt  incision,  the  use  of  the  shaqi 
sjK)on,  and  disinfecting  agents :  no  attempt  should  be  made  to  close  the 
wound,  but  drainage  snould  be  favored  in  every  way.  The  intensity  of 
the  pain  is  promptly  relieved  and  the  whole  clinical  picture  immediately 
changed  by  such  a  procedure. 

The  ordinary  bone-felon  upon  a  terminal  phalanx  is  practically  an 
expression  of  this  type  of  disease,  and  universal  experience  corroborates 
the  wisdom  of  deep  and  early  incision,  even  in  the  case  of  so  small  a 
bone-entity  as  a  phalanx. 

Acute  EpiphysitiB. — This  is  a  term  applied  rather  indiscriminately 
to  a  form  of  acute  osteomyelitis  involving  primarily  and  es|)eeially  the 
the  epiphyseal  lines,  or  to  a  condition  of  hypersemia  and  neuro- vascular 
excitement  at  epiphyseal  junctions,  stopping  short  of  suppuration,  but 
giving  rise  to  intense  pain,  muscle  contraction,  joint  tenderness,  etc.  It 
is  most  often  seen  at  the  upper  end  of  the  tibia.  Sympathetic  disturl)- 
ance  may  extend  even  to  serous  effusion  into  a  joint,  although  this  is 
not  necessarily  the  case.  The  limbs  are  early  drawn  up,  and  even^ 
attempt  to  extend  them  simply  aggravates  the  distress.  So  long  as 
there  be  no  evidences  of  suppuration,  it  is  sufficient  in  these  cases  to 
apply  a  sufficient  degree  of  traction  to  overcome  muscular  contracture 
and  to  completely  straighten  the  limbs.  This  must  probably  be  applied 
first  under  amesthesia,  and  the  patient  be  kept  under  anodynes  for  a 
few  hours  thereafter.  So  soon,  however,  as  the  muscles  are  tired  out  by 
the  steady  traction,  pain  subsides,  and  the  intensity  of  the  condition  may 
be  thus  relieved  within  forty-eight  hours  or  less.  It  would  be  well  to 
continue  |)liysiological  rest  and  traction  so  long  as  there  remains  the 
slightest  tenderness.  Should  evidences  of  suppuration  supervene  at  any 
time,  incision  and  evacuation  of  pus  and  exudate  must  be  practised. 

Periostitis  Albuminosa. — This  is  a  quite  rare  manifestation  of  l)<>ne 
disease,  only  given  an  identity  of  its  own  since  1868,  when  Oilier  first 
distini^uished  it,  and  since  which  time  it  has  been  the  subject  of  consid- 
erable controversy.  The  name  refers  to  a  condition  less  acute  than  the 
infections  periostitis  just  described,  localized  for  the  most  part  in  a 
singl(»  hone,  calling  almost  always  for  incision  and  evacuation  of  a  fluid 
which  is  f/c/afinofhs  or  mucoid  in  apj)eanince  rather  than  purulent.  It  is 
because  of  the  peculiarity  of  the  sub]>eriosteal  collection  of  fluid  that  it 
has  in  time  ])ast  received  the  name  perioHtUis  alhuminofta ,  iuu\  it  was  not 
geiuM-aily  regarded  until  recently  as  a  variety  of  the  infectious  form  ot* 
periostitis.  It  is,  however,  now  generally  conceded  as  iK'ing  a  niitig:ite<I 
form  of  infection  in  which  the  products  of  exudation  assume  the  serous 
rather  than  the  j)nnilent  type.  In  certain  instances  it  appt*ars  to  be  the 
tuherele  haeilli  whieli  are  at  fault.  At  all  events,  the  organisms  which 
produce  the  disease  are  more  or  less  vindent,  else  the  clinictd  form  of 
the  disease  would  he  less  serious  than  it  really  is.  Cultures  nia<Ie 
from  these  subperiosteal  collections  have  in  almost  all  recent  instanc*e> 
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revealc^d  the  presence  of  some  one  of  the  numerous  pyogenic  organisms. 
Within  tlie  pist  year  D<tr  lias  (k't^rrilx-d  a  polymorphic  niicrol)e  in 
iustiinces  of  this  kind  which  he  has  rallfd  the  b(ieiilnf<  vereiw  Hfrem^  with 
wliich  he  elainiri  to  iiuve  ficen  ahle  ti*  reprtxluee  the  disease  in  animals. 

Chronic  and  Latent  Osteomyelitis.— So  iar,  1  have  ik*seril>ed  only 
the  most  aeute  manifestations  of  hone  infection.     As  in  the  lun^s,  how- 
ever, vervehninie  lesions  are  met  with»  itnd  as 
in  the  Um^s,  agiiin,  it  is  possihlc  for  collc<'ti<*ns  Fio.  265. 

of  Tniero-or^^anisnis  tr»  Ijceome  more  i>r  less 
encapsuhited  a  nil  for  a  hjng  time  to  lie  lafrnf 
until  some  prtjvoking  cause  excitCi^  them  again 
into  activity*  In  this  way  are  to  he  explained 
the  niuneroiis  instanues  of  incurring  ahsc vsscs 
within  the  l*one  necessitating  repeated  njR'ra- 
tions,  often  at  lung  intervals  (Plate  X  VllL). 

The  explanation  is  first  an  acute  iofectioo,  which 

haa  been    incumpk^tely^  if  at  all,  attacked,  and  in 

which  di'pH*»tB  fit"  i*yr>geai€  bacteria  have  been  walked 

in  by  j:mnahitittn-tissue  whieh  may  later  hiive  os^ilieLl- 

Bere  there  lurk  quiet  or  latent  |)osiiibilitit^  for  barm 

for  months  or  years,  a  period  ot"  at  least  twenty  ye^irs 

having  been  positively  ei*tiiblished  in  numerniis  in- 

utJinceH.  The  occasion  which  may  eali  cmt  their  de- 
structive capabilities  may  be  either  (oca/  injunj,  as 

fracture,  bruising,  or  a  U>cal  ischa^mia  from  any  cause, 

or,  on  the  other  hand,  ti  iottenng  qf  vifuiiitj^  kieh  its 

nmy  be  produced  by  the  puerjieral  eoiidititm,  by  the 

acute  exanthemata,  or  by  any  of  the  acute  infectious 

or   wasting  dit*ea.Hes.     Starvation,    over-exertion,  or 

expOJ*iire  may  have  the  same  effect.   The  consequence 

ia  a  recrudescence  of  local  symptoms  und  the  return 

of  all  the  previous  evidences  of  deep  suppuration, 

though  probably  in  mitigated  degree.    This  m  one  of 

the  common  caui^eH  i*f  bone-abKceKS,  and  calls,  prac- 
tically invariably,  for  operation  In  the  shape  of  ex- 
posure of  the  area  involved,  removal  of  the  overly- 
ing bone,  and  complete  cleaning  out  of  the  deeper 

focus  or  foci.     In  many  instances  this  repetition  of 

dis^eaiKe  occurs  several  times^,  a  ad  naUents  are  often 

subjected  to  numerous  opcratioiw  because  of  failure 

to  make  the  first  or  an  early  one  complete.     In  cases 

of  thia  kind  nothing,  however,  can  t)c  done  save  to 

operate  whenever  local  pain,  tenderness,  and  ttwell- 
tg,  with  perhaps  constitutional  symptoms,  make  it 
iece«sary,  and  then  with  all  possible  thoroughness. 

T^  j^,  it  f/oiiitHMitiafonr    hTpertro]^>by    of 

FtJSvSIBLE  CONSEQUKNCE-S  OF  ANY  OR  ALL  fifmlu.  followtiig  frutture. 

OF  THK  Bone  Infections.— Keeping  ever  in 

mind  the  fact  ttiat  bone  is  a  livinjj;  tis.sne,  calcified  and  stiftened  liy 
inorfriinic  material  simply  iWr  the  piir]MP3*e  of  giving  it  strength,  we  ninst 
not  forget  that  as  such  it  may  sutler  remotely  from  the  c(*nsctjncnces  of 
loeiil  infect inn^,  as  may  any  other  tissue.  Thus,  it  may  have  its  nutri- 
tion impaired  so  as  to  prmlnee  ofrophtf  on  the  one  hami,  or  increased 
so  as  to  lead  on  the  other  to  htfpertrophi/,  either  regular  or  iriTguIar  in 
outline.  Again,  in  its  texture  it  may  lie  alterefl  to  a  very  wide  extent 
between  the  degR'e  of  extreme  sptuiginess  <ir  porosity  on  one  side  (osf*'o* 
poromn)^  or  to  the  greatest  degree  at'  density  ever  attaineil  by  ivory 
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{ogttmclero»i-fi)  on  the  other.     Similar  changes  arc  also  noted  in  oages  of 
bone  tiihercuiuHis,  which  is  to  he  coiisidfTrd  hy  iLselt'     The  rhmatM  boiiftJ 
has  soffieietit  vitality  to  permit  its  iiutritinri  and  \\k\  and  may  assume" 

dinieiisioiLs   nuieh  hxr|i:er  than   I  hat  of  the 
Pj^  26G  original,  and  a  haRiness  which  will  defy  the 

Ijest  steel  instruments  should  it  become 
necessary  to  opera le  upon  it.  The  other 
extreme  of  odeojmroHiii  includes  a  eonditiuu 
wlu-ri'  the  l>one  has  barely  sufficient  inor- 
ganic material  to  permit  it  to  retain  it^ 
shniK*  and  onlinary  projKirtions.  Such  bone 
is  tmtrile  in  the  extreme,  and  scarcely  ser- 
viceable as  a  supiwrting  tissue.  The  prin- 
cipal portion  of  its  hiilk  is  constituted  hy 
marrow-tissue,  which  make  it  extremely 
vascular,  In  it  tar  from  strtmp.  When  spongy 
to  this  degree,  it  is  ordinarily  unservneeable 
for  its  proper  function.  Astonishing  pic- 
tures of  OHleosrkroHiJi  futd  osUoporom^  mde 
b}i  mde  are  present  in  many  instances  of 
disease,  the  latter  being  often  evidence  of 
more  or  less  ossitication  of  new-formed, 
gmnulation-tissue.  This  is  often  a  happy 
combination^  beimuse  the  bone,  which  for^ 
the  most  jmrt  has  lieen  sudly  wesikened  by 
disappearance  of  its  t*ah*ai*eous  material  by  J 
liquelaction  and  by  absurption,  is  reinforced! 
along  siaue  of  its  lines  by  a  pillar  of  ost 
sclerotic  tissue,  by  means  of  which  it  still^ 
fuuctiunates  as  a  more  or  less  useful  suj)- 
lK>rt.     (TiVft-Fig,  266.) 

The  operating  surgeon  has  to  familiarize  him- 
self with  the  density  of  normal  bone  in  Tarioo* 
OateoifeDMis   and   n«itet»clerq«is  fa    locations,   aince  in   inanv  Operations   upon   the 
ilow  Infective  proceaac«(origliml).     ^^^^^^  ^^^^^^  ^e  detects 'healthy  bone  rather  by 

the  sense  of  touch  and  of  hearing^  and  the  roM- 
anoe  which  it  offers  to  his  inatrument^,  than  by  sense  of  sight.  ^ 


Tuberculosis  op  Bone. 

In  Chapter  IX,,  on  Tuherculosis  in  genoml,  the  writer  went  into 
considerable  detail  with  regiinl  to  the  nature  of  tuhereular  lesions,  whieh 
were  stated  to  be  esi^ntially  the  same  whether  occurring  In  hard  or  j^oft 
tisi^ue,  the  aetive  agent  being  the  n<jw  w^ell-known  hacilim  tuhei-etdom*^ 
which,  tindiug  lodgement,  frtr  instanee^  in  the  osseous  tii^sue,  aot^  as  a 
^jieeitie  irritant,  and  so  provr^kes  the  prrxluetion,  fiiNt,  of  a  typical 
tubercle,  and,  later,  of  typieal  tf^ninnlntiou-tifiiwue,  by  whosie  ravages  the 
di.stinetive  signs  of  Iimie  tuberculosis  are  produced.  This  pnx^e^s,  then, 
is  in  no  respect  different  in  bones  from  similar  legions  in  other  partii,j 
though  intKlified  to  a  slight  extent  pathological lly,  to  a  greater  extent; 
clinically,  by  tlic  dense  environment.  Nevertheless,  trifling  or  uio$^| 
extensive  destruction  of  bone  substance  is  product  by  tliis  tissue,  wl 
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by  continuity  or  by  metastasis  there  is  more  or  less  involvement  of  the 
adjoining  textures,  either  parosteal  or  articular.  It  is  by  granulation- 
tissue  tliat  so-called  caries  is  produced,  and  it  is  by  the  same  tissue  that 
distinct  portions  of  bone  are  sometimes  completely  segregated  from  their 
vascular  surroundings  and  shut  off  from  nutrition,  so  that  they  die  and 
form  what  are  known  as  sequestra.  Necrosis  may,  then,  be  tiie  result 
of  tubercidar  disease. 

So  long  as  the  process  be  active,  this  granulation-tissue  tends  ever  to 
enlarge  its  boundaries,  and,  like  pus,  to  spread  in  the  direction  of  least 
resistance.  When  produced  in  tne  shaft  of  a  long  bone  this  may  lead 
to  involvement  of  the  entire  shaft,  or  there  may  be  liquefaction  and 
absorption  of  dense  bone  and  the  formation  of  a  sinus  from  the  marrow- 
oavity  to  the  periosteum,  beneath  which  the  granulation-tissue  will 
spread,  and  through  which  it  will  sooner  or  later  perforate,  to  resume 
its  progress  toward  the  surface,  always  in  the  direetion  of  least  resistance. 
In  this  progress  tendon-sheaths  or  bursce  may  be  involved,  or  dense 
aponeuroses  may  turn  the  granulation  column  aside,  causing  it  to  per- 
forate toward  the  surface  at  some  remote  point ;  while,  in  the  end,  it  may 
spread  out  more  or  less  beneath  the  skin  before  finally  causing  its  de- 
struction. Sooner  or  later,  if  uninterrupted  by  treatment,  this  escape 
will  occur,  and  then  we  have  the  condition  of  a  tubercular  ulcer  of  the 
skin,  from  which  leads  down,  by  a  devious  path,  a  simis  toward  the 
original  focus. 

When  this  original  focus  has  been  juxta-epiphyseal,  we  see  speedy 
involvement  of  the  epiphyseal  cartilage  and  a  pathological  diastasis 
which  may  early  lead  to  spontaneous  or  pathological  luxation.  Or, 
again,  a  focus,  having  once  originated  at  an  epiphyseal  extremity,  tends 
usually  to  perforate  quickly  into  a  joint-cavity,  after  which  a  consider- 
able length  of  time  is  usually  expended  in  filling  up  this  joint-cavity 
with  exuberant  granulation-tissue.  This  is  the  material  so  often  found 
in  tubercular  joints,  and  is  well  characterized  by  the  name  given  to  it 
by  the  Grermans, /ungroiw  tissue,  they  calling  such  joint  affections /u7i^ai« 
joint  inflammations. 

Seen  thus  in  joints,  after  it-  has  been  long  exposed  to  friction  and  to  more  or 
less  pressure,  it  may  have  lost  some  of  its  original  luxuriant  features.  It  is  best 
i^een  when  it  is  freshest  and  has  been  exposed  to  least  disturbance.  Under  these 
circumstances  it  is  vascular,  dark  red  m  appearance,  friable,  and  easily  removed 
from  the  tissue  upon  which  it  has  grown.  Ordinarily  it  is  infectious,  and  by  its 
inoculation  into  animals  is  capable  of  reproducing  the  disease. 

The  PATHOLOGY  of  tubcrculosis  of  bone  may,  then,  be  virtually 
summed  up  in  saying  that  it  consists  of  the  ravages  produced  by  the 
presence  of  this  granulation-tissue,  with  the  irritative  hyperplasia  of 
surrounding  tissues  which  its  presence  always  excites,  even  though  they 
be  not  actively  infected.  This  is,  then,  the  explanation  for  the  majority 
of  cases  of  caries^  of  tumor  albus,  of  Potfs  disease,  of  spina  ventosa,  and 
of  the  condition  which  at  various  times  has  been  known  under  many 
other  names. 

So  long  as  this  tissue  be  protected  from  access  of  air  or  from  external  infection, 
it  usually  does  not  suppurate,  but  when  once  infected^  usually  from  outside  sources, 
it  breaks  down  very  rapidly,  and  then  we  have  the  condition  already  described  in 
Chapter  IX.  as  cold  abscess  or  its  equivalent.  Under  certain  circumstances  it  also 
4xueateSy  and  we  frequently  find  it  in  old  tubercular  lesions,  having  undergone  more  or 
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less  of  this  remarkable  charge.  It  may  involve  and  perforate  small  or  larg:e  Teiiw, 
in  whieli  case  metfA^htiic  tubercutar  disease  is  ea**ily  produced.  There  is  no  bone  in 
the  body  exempt  from  it^  ravaget*,  and  even  tlie  tirin  tissue  of  the  petroui*  bone 
will  break  down  in  iti*  presence.  The  p^oa^  ab»ctM  of  Pott's  disease  is  to  be 
explained  as  lirst  a  tiibercuhir  caries  of  the  vertebra,  with  subsequent  infection, 
probably  now  from  internal,  at  least  from  indirect,  cauj^es,  and  then  profuse  sup- 
{»u  rut  ion,  the  puj^  taking  it'*  course  in  accordance  with  the  universal  law,  travel  It  Tig 
in  the  direction  of  lea^st  resiMance.  When  high  in  the  vertebral  column,  it  nmy 
appear  in  the  pharynx,  cauyiing  retropharyngeal  abscess;  from  the  dorsal  spine  it 
may  produce  psoas  abscc^a ;  while  from  the  lumbar  ^pine  it  travelH  nearly  alway-* 
pcksteriorly,  t*i  appear  as  a  lumbar  abscess.  Tuberculosis  of  the  dat  bone* — ^.  g, 
cranium,  sternum,  and  pelvic — i.s  not  at  all  uncommon,  and  extensive  destruc- 
tion with  either  internal  or  external  perlbratitm  may  i»ceur  (Plate  XIX.). J 
While  the  disease  may  possibly  be  iiriouiry  in  the  periostrum,  it  occurs  almtjsti 
first  in  the  btme-tissuc  proper.  In  the  young  it  always  manifests  a  preference 
for  joint  ends  of  the  long  bones;  in  tlie  middle-aged  or  adult  it  alTects,  for  the  mo^t 
part,  the  diaphyBes  of  the  long  bones  or  else  the  short,  like  those  of  the  carpus 
and  tarsus,  but  by  continuity  of  tissue  it  may  sorcad  from  one  to  another  until 
finally  several  bonej?  are  involved  in  the  diseased  area.  This  is  the  affection  for* 
merly  known  as  acrofulous  disea.se  of  bones — a  term  which  ought  to  be  expunged 
absolutely  from  surgical  literature.  This,  tou,  is  the  real  explanation  for  mo^t  of 
the  cases  of  hip-joint  disease,  whit^e  swelling  of  the  knee.  Pott's  disease  of  the 
spine,  etc.,  those  which  are  not  to  be  explained  in  this  wav  being  due  to  primary 
tuberculosis  of  the  synovial  membrane  rather  than  of  the  bone.  Occurring  in  or 
about  the  joint,  however,  it  is  not  |joBsible  for  )^\\y  of  the  joint  structures  to  escape^  , 
provided  it  remain  long  active. 

Varieties. — Acute  Miliary  Tuberculosis  of  Bone. — This  c(»rrc«poncls  | 
to  a  similar  invasiou,  fur  instance,  of  the  liing^.  It  might  be  fittingly 
ile.scribed  a.s  an  anfie  iuhemdar  form  of  odeomyelUm,  It  may  run  its 
destroctive  course  within  a  short  time,  and  cause  sorh  involvemeut  of 
strnetiires  ay  to  iieeei^sitate  amputation  of  a  limb,  or  it  may  appear  in 
the  truncal  skedeton  an  a  primary  *Ii sense,  spiTailing  nipitlly  therefrom 
and  involviuj^  the  viscera  r>r  the  eerehro-spinal  ineinljranesy  and  causing 
an  early  death,  jKThajrs  within  a  few  weeks  after  its  onset.  This  con- 
dition lias  been  in  time  past  more  prevalent  than  generally  understood, 
aoti  has  not  even  yet  reeeiveil  tlie  attention  it  deserves.  It  is  perha|»§  ] 
less  ]>ainful  than  the  py<»genie  forms  of  osteomyelitis,  and  may  assutiie 
less  of  the  septic,  and  mure  of  the  typhoid  or  meningeal,  tyj>e  of  dis 
ease.  The  pain  alsu  may  be  less  severe,  thongli  reflex  symptoms,  espe-  ' 
cially  muscle-spasm,  will  l)o  an  early  and  marke«l  feature  of  these  cases. 
Involving  a  limb,  the  ease  may  not  be  hopeless,  but  when  invtdving  the] 
cranium,  spine,  or  trunk  it  is  fatal,  and  little,  if  an)*thing,  csui  bo  accom- 
plislied  by  treatment.  The  operative  treatment  for  pnrts  which  art*  inac- 
cessible is  virtually  that  aln'ady  given  uufb-r  Amite  Osteomyelitii*,  io 
which  the  readier  is  rcferrefb 

Chronic  Tubercular  Osteomyelitis. — This  is  the  on! i nary  form  of 
the  thscasc,  and  is  exeeedingly  common.  In  certain  f>arts  of  the  world 
it  constitutes  nearly  one-thirtl  of  the  diseases  calling  for  sui^icsil  treat- 
ment in  clinics  ami  hospitals.  This  is  jwirtieularly  so  in  the  nnist  thickly- 
settled  [)ortions  of  the  EurtJirean  continent.  In  Buffalo  it  eonstituti*?^ 
from  15  t(»  20  per  cent,  of  cases  found  in  my  wnrds  and  in  my  clinic. 
In  fact,  the  ]>roji<^(rtion  during  ceitain  year8  has  been  lai^^er. 

The  pathological  picture  of  the  phthisical  process  in  the  lung  U  not  aliiid 
ilhi»tratioti  of  the  same  disea?;e  in  hone.  We  find  here  the  same  irreirular  distri- 
butiim  of  cAseous  or  mipparating  foei  or  of  fresher  gramdatinn -tissue,  inter^ier^iHi 
with  cancellous  tissue  which  ha^^  so  far  escaped  It^  ravages ;  and  we  Und  the  siune 


Tulscrctjlar  Di^cojse  f>f  Htp  Joint  aint  PchiH,  invotving  the  muncle^  (rare) ;  o,  Rarrfying  Ostitis, 
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tendency  U>  fibroid  or  aelerntic  changes,  a  bone  so  involved  presenting,  in  the  neigh- 
borhooo  of  the  tubercular  focus,  si  composite  picture  of  osteosclerosis  and  osteo* 
porosijs  in  closie  relation,  the  loar^iix  of  a  bone-winus  perlmpt*  being  almost  ebur- 
nated,  while  within  a  very  short  d instance  uf"  it  the  bone-tisniie  will  be  .so  disintegrated 
as  to  yield  to  the  tinger-naiL  Alnng  with  ihiH  we  find  ihirirnitfff  nf  fhtperiotfeitm^ 
^onietinres  to  ii  relatively  enormous  extent,  and  aerous  or  purulent  msfpour  injoinU 
corresponding  ehjsely  to  the  pleuritie  and  eni- 

pyemieeomplieaticinH  of  phthisis.    Astherej^ult  Ym.  267, 

of  the  obstruction  to  the  deep  circulation  there 
\^  ctihrf/efuent  of  the  more  tfuprrjicifif  vnnf>,  cor- 
responding to  that  often  Meen  aliout  the  chest 
of  consjuinptives,  while  frtiema  of  parts  below 
the  diseased  area  !»  not  infrequently  noted. 
The  overlying  skin  has  usually  a  characteristic 
iin,emic  and  waxy  appearance,  disjibiying  to 
greater  advantage  the  dilated  veinj^  ben  cat  lu 
Owing  to  the  intiltratiiMi  of  parts  iu  the  ncigh- 
borhiiod,  especially  when  joint  ends  are  in-  j 
volved,  there  is  n  constantly  increasing  degree 
id  fiinfion,  while,  should  granulation-tissue  be 
appntiiching  the  skin,  the  fact  can  be  recog- 
nized by  the  livid  and  distended  appearance 
of  the  piiTti^i  at  the  point  where  it  is  threaten- 
ing la  perforate.  8ometinjes  it  may  even  be 
seen  as  a  purt>lish  ma>s  just  beneath  the  skin. 
Evident  Jitietmi t ton  i n  j o i n t -ca v i t i t  s  w i  1 1  at w ays 
indicate  the  presence  of  pytpid  material  (see  p. 
]tl5),  while  it  sebhun  happens  that  the  llmd 
contained  within  distended  joints  is  pure  serum 
nor  anything  thinner  than  aero-pus.  Enmnn 
of  rftftiintfes  i»r  ciimpletc  destruction  and  oblit- 
eration of  all  joint-structures  is  seen  in  ad- 
%*^anced  and  deiitructive  case.*:  or,  when  pyo- 
genic infection  has  been  avoided,  the  reverse 
obtains,  and  there  is  such  scler^>sjs  nf  all  the 
adjoining  structures  as  to  conijdctely  immo- 
bilize joints  in  a  condition  often  spoken  of  a^^ 
Jibrous  atthjlmhf. 

S Y  M  PTOM8. — Th e  e^ne} tt iff f  mfmjtkmi^ 
of  boftf  ttfhrrrn/imij<  ai*e  mth'irir-itfntpkif, 
7nu^rk'»<ptii<iti^  ami  p(fiti,  ilircct  nr  refiTiTil, 
and  iijM»ii  the  oxiptencp  of  these,  coupliHl 
pcrhrtjjf^  with  /or^/  fntfhTuens  ami  locai 
mrrf/i/ig,  a  ttiaf/uottiM  ran  fifvioHt  uhvaifH  he 
iiiirfi*\  Mtt,*(t'It-(ffrftplitf  is  (listiuctj  anrl  is 
not  alone  that  of  disuse,  htit  is  even  ii  distinctive  evidenee  of  the  tnher- 
cular  iiriK'osi?.     It  invnlves  the  parts  above  and  helow  the  lesicm* 

MttHrk-spamn  is  never  hiekin^,  luit  is  most  noiieeahle  ahont  the  S[»ine 
and  the  joints  of  the  extn^niilies.  In  Fott*s  disease*  for  instanee,  the 
e(»nditinii  c^nises  a  stiffening;  of  the  haek  and  an  iiiHexihility  of  tlie  spine 
Avfiieh  ai^e  always  reeogtiized  as  distinetive.  Alioiit  the  joints  it  leads 
gi*;idnally  ta  fxafiou,  nsiudly  in  the  eondition  of  more  or  less  flexifni,  the 
Hexor  ninseles  hein^  ordinarily  stronger  than  the  extensors  in  all  parts 
of  the  hody.  Thus  we  see  the  knee  an<l  the  elbow*  drawn  n]>,  and  most 
other  joints  io  a  eondition  of  Hexion  so  fur  as  it  may  he  m-rmitted. 

It  is  eharai'teristie  also  that  itinM'k-ffjHtmt  is  frecpiently  exaggerated, 
usually  in  a  reHex  way,  hy  whteh  pain  is  always  augmented.  These 
sudden  but  brief  coutmeturesi  rnxnir  more  often  during  sleep  than  during 


Tiibereiilou*  disense  of  hip  (orlglniil). 
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the  wakinjtr  hours,  and  give  rise  to  the  so-called  starting/  ptthis^  U9iiall}f 
nocturnal,  which  are  noted  in  nearly  even*  case  of  this  kind. 

Thi^  litihi  is  in  lai^e  measure  the  result  of  ecm tract tnl  muscles  pulling 
tender  joint  surfaces  togetlier,  and  is  conse(|iieutly  augmented  during  the 
mnscle-simsms  just  deseribeil  to  au  extent  causing  the  [Kitient  to  cr\"  out 
even  during  sleep.     There  is  also  usually  a  more  or  less  deej>-sc*atcxl  and 
constant  piiin  or  soreness,  n:ianifestetl  in  increasing  degree  as  the  lesion"^ 
advauces.     These  pains  are  alsf>  often  referred^  it  being  quite  generally 
the  case  ihnt  lt»si<)ns  in  the  uj>[>er  ends  of  h»ug  houes  give   rise   to  jKiiuJ 
which  |>atients  I'efer  to  the  lower  cuds.     Tims,  in  hip-joint  disease  \^\n\ 
is  ofteu  referred  to  the  kucc  ;  in  Pott's  disease,  often  to  the  anterior  part  ^ 
of  die  trunk.     Of  ail  cases  it  may  be  said,  in  a  general  way,  that  slightJ 

but  slowly  increasing  disturKinc^l 
Fig,  268.  of  function  i>f  a  joint  inaugumtM  ' 

by  trifling  niuscle-sjasni,  with 
complaint  of  aching  or  juiin,  is  J 
nn>st  significant,  fiml  shcujld  mil 
for  eaivful  examination,  it  Mng 
a  mistake  to  amesthetize  patients 
for  this  pur|M>se,  since  by  the  ana?^ 
tlietic  the  {>;ithognouionie  muscle- 
spism  is  abolished  and  mistakes  in 
diagnosis  favnred, 

TMEATMiiiNT, — The    treatment 
of  tubertndosis  of  bone  is  both  eon- 
stituiioual  and  local.     The  fonnerj 
consists  in  the  best  p)ssible  hygiene 
ant]   m  those  measures  which  are  | 
everywhere   reci>guize<l  as  helj^fu! 
in  similar  conditions.      I  belie vel 
in  the  internal  use  of  benzoml^  or( 
^*_       ^y  its    equivalents,    in    dc^ses     hirge 

^^    '^^ enough    to   cjuickly    impress     the  i 

^/^^^ gf^^^^M  tissues  with  its  influenee.      I  In^ 

'^  *        ^^^^^Hl  lieve  also  that  tlie   trt»atment  by 

tul>erculiu,  or  its  equivalent  prej>- 
arutions,  is  helpful,  although  by 
no  means  self-sufficient.  In  addi- 
tion tf>  tlie.s:%  tlie  very  best  tonics^ 
ant!  evacuants  shouhl  lie  judici- 
ously used.  But  it  is  maiidy  \*ith 
l(>cal  treatment  that  we  shall  hen^  have  to  deal. 

The  had  trexiiment  may  Ik!  diviiled  into  the  Hon-opernftrt  and  the 
openitive.  The  former  consists  in  enforcing  the  geneml  principle;^ 
of  physiological  rest,  which  is  done  jmrtly  by  ortfMpinUr  apfntrntuM  j 
proper  and  partly  by  the  general  principles  of  trtwiioti,  and  is  n*sortinl 
to  mainly  in  a  class  <»f  cases  treated  of  in  VoL  II.  under  Ortlio|>aMlic 
Surge rA',  the  In^st  metluKls  for  the  purpose,  apjxiratus,  etc.,  being  found 
under  that  heading. 

In  a  general  way*  by  trfietirm  proper  if*  meant  sufficient  pull  upon  a  limb  to 
overcome  and  to  ando  the  moat  serious  cfTei'ts  of  muscle-coDtriiction,    The  pain 
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complaiDed  of  in  and  about  tubercular  joints  is,  for  the  most  part,  due  to  joint 
tenderness  and  the  extra  pressure  made  upon  joint  surfaces  by  muscles  in  a  con- 
dition of  chronic  spasm.  By  traction  we  have  no  expectation  of  completely  sepa- 
rating these  surfaces,  but  do  in  most  cases,  especially  when  thus  treated,  easily 
overcome  chronic  and  excessive  muscle-pull,  and  so  relieve  pain. 

Aside  from  this,  a  hopeful  method  has  been  that  recently  suggested 
by  Bier,  consisting  of  making  an  artificial  chronic  congestion,  it  having 
been  long  known  that  tubercles  do  not  thrive  when  bathed  in  too  much 
blood.  The  congestion  is  secured  by  wearing  an  elastic  bandage  above 
the  point  involved,  elastic  constriction  being  made  to  a  degree  as 
great  as  may  be  comfortably  borne.  The  result  is  venous  congestion, 
possibly  oedema  of  the  parts  below,  which  to  be  made  effective  should 
be  carried  nearly  to  the  tolerable  extreme.  Constriction,  when  applied 
for  this  purpose,  may  be  at  first  enforced  for  only  a  short  time,  but  can 
be  later  borne  for  longer  and  longer  periods,  until  a  time  is  reached  when 
the  patient  can  wear  a  comfortably  snug  bandage  nearly  all  of  the  time. 
Marked  improvement  follows  this  method  in  many  cases. 

The  operative  treatment  consists  in  ignipundure,  curettage,  or  formal 
extirpation.  Ignipuncture  is  the  insertion  into  the  bone-focus,  no  matter 
how  deep,  of  the  glowing  point  of  the  thermo-cautery.  It  is  best  prac- 
tised under  an  anaesthetic,  and  when  the  bone  is  superficial  no  hesitation 
need  be  felt  in  plunging  the  cautery  directly  through  the  skin,  making 
it  burn  its  way  into  the  depth  of  the  bone.  This  is  easy  when  the  can- 
cellous tissue  is  that  at  fault.  If  the  bone  be  deep,  an  incision  may  be 
made  down  to  it,  after  which  the  cautery  is  applied  as  above.  The 
result  in  almost  every  instance  is  relief  from  pain,  frequently  surprising 
in  its  rapidity  and  enectiveness. 

This  effect  seems  to  be  brought  about  partly  by  relief  of  tension,  partly  by 
destruction  of  diseased  tissue ;  again,  in  large  measure,  by  the  acute  congestion 
which  is  the  result  of  the  most  vigorous  counter-irritation.  It  need  occasion  no 
fear  nor  difficulty,  and  is  applicable  to  all  accessible  bones.  It  must  not  be 
expected  to  cure  every  case,  but  is  a  measure  which  may  be  confidently  expected 
to  relieve  pain  and  to  do  good. 

The  more  radical  form  of  treatment  is  always  called  for  when  one 
can  determine  in  any  way  that  the  carious  process  is  advancing  or  that 
pus  or  caseated  deposits  are  present.  This  is  made  known  in  various 
ways  already  indicated ;  but  when  one  is  reasonably  sure  of  their  pres- 
ence it  is  best  to  begin  the  operation  as  an  exploration,  going  so  far  as 
the  findings  may  justify.  This  may  include  merely  scraping  out  of  a 
small  focus,  or  it  may  entail  removal  of  a  large  portion  of  a  bone  or 
resection  of  a  joint,  or  even  amputation,  according  to  the  severity  of 
the  deep  lesion.  It  is  best  to  do  whatever  may  be  necessary,  and  to  do 
it  all  at  once.  The  operator  should  not  rest  content  with  mere  0{>era- 
tive  attack,  but  should  carefully  disinfect  the  entire  tract,  cutting  away 
or  removing  with  the  spoon  all  the  sinus-wall  and  all  fungous  tissue, 
Avhich  he  should  follow  wherever  it  may  lead,  disinfecting  freely  with 
hydrogen  peroxide  or  caustic  pyrozone,  and  then  using  some  active 
caustic,  like  zinc  chloride  or  the  actual  cautery,  unless  he  have  already- 
used  caustic  pyrozone.  In  this  way  material  may  be  destroyed  which 
has  escaped  the  instruments  used  ;  and  in  this  way,  also,  absorbents  are 
seared  or  closed  and  protection  afforded.  My  personal  preference  is  for 
a  packing  made  of  iodoform  gauze,  soaked  in  a  mixture  of  balsam  of 
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Peru  containing  10  per  cent,  of  guaiacol,  which  I  find  mOre  advan- 
tageous than  anything  I  have  used.  One  should  always  add  to  these 
measures,  however,  whatever  may  be  necessary  in  the  way  of  after- 
treatment,  both  local  and  constitutional,  and  should  be  prepared  to  ope- 
rate again  should  latent  foci  subsequently  manifest  themselves  or  should 
there  be  recrudescence  of  the  active  disease. 

Bone- ABSCESS. 

Bone-abscess  is  a  term  applied  to  rfeep  and  circumscribed  coHediong 
of  pus  loithin  the  bonCj  for  the  most  part  within  the  shafts  of  long  bones. 
They  are  due  either  to  the  acute  ravages  of  pyogenic  cocci  or  to  the 
slower  lesions  produced  by  the  tubercle  bacillus.  They  are  frequently 
evidences  of  return  of  disease  of  the  acute  type  after  a  more  or  less 
long  period  of  latency.  The  manifestations  are  usually  quite  local- 
ized, in  this  respect  differing  materially  from  those  of  acute  osteomye- 
litis. The  pain  is  deep-seated  and  boring,  while  there  is  local  tender- 
ness, often  with  considerable  enlargement  of  the  overlying  bone.  The 
lesion  occurs  more  often  in  the  tibia  than  in  all  of  the  other  bones  put 
together — at  least  under  those  clinical  conditions  which  entitle  it  to  be 
called  bone-abscess.  The  pain  is  frequently  nocturnal  or  osteoscopic, 
and  patients  may  endure  it  for  weeks  or  even  months  before  coming  for 
operation  or  relief. 

One  may  always  expect  to  find  a  layer  of  condensed,  sometimes 
extremely  hard,  bone  around  these  local  foci,  and  it  is  due  to  this  that 
they  do  not  either  perforate  or  diffuse  and  cause  extensive  trouble. 

Treatment. — Treatment  is  always  operative;  should  consist  in 
anaesthesia,  exjwsure  of  the  bone,  effective  exploration  by  means  of  the 
bone-drill,  as  one  would  use  the  hypodermic  needle  for  exploration  in 
the  soft  parts,  and  then  the  free  use  of  the  bone-chisel  or  other  instru- 
ments bv  which  the  area  may  be  widely  exposed.  The  density  and  firm- 
ness of  the  bone  under  these  conditions  will  sometimes  almost  defy  the 
best-tempered  instruments.  Care  should  be  taken  to  make  the  external 
opening  as  large,  or  nearly  so,  as  the  deep  focus,  in  order  that  the  surface 
may  not  heal  too  readily  and  before  the  deeper  i>art  is  filled  up.  The 
same  directions  with  regard  to  cauterization  and  packing  the  cavity 
obtain  as  given  before. 

Syphilis  op  Bone. 

Syphilis  of  bone  may  assume  the  type  of  ffummatous  involvement 
of  the  periosteum  or  of  the  bone  itself  or  of  syphilitie  caries  and  necrosis. 
The  former  a])pcars  usually  as  a  distinct  tumor,  ordinarily  tender  and 
exceedingly  painful,  especially  at  night,  it  being  characteristic  of  almost 
all  eases  of  bone-syphilis  that  the  pain,  however  great  during  the  day, 
is  exaggerated  at  night.  The  true  syphilitic  gumma,  or  syphiloma,  of 
bone  is  but  little,  if  at  all,  different  from  gumma  in  other  tissues,  which 
may  become  secondarily  infected  and  then  suppurate  with  the  formation 
of  sinuses,  etc.  Suppuration,  however,  is  rare.  Central  gumma,  like 
central  osteosarcoma,  is  possible,  and  will  probably  lead  to  expansion  of 
the  surrounding  bone.  Syphilitic  necrosis,  so  far  as  the  bone  lesion  is 
concerned,  scarcely  differs  from  the  other  varieties  already  described  or 


to  hv  descrilieil.  It  is,  however,  almost  iihvay8  of  the  sh>w  form,  and 
involves  more  often  the  ffaf  tluin  the  long  l>ones»  It  is  es[>eciallv  seen 
tit  the  cmniuin  and  the  sternum.  Syphilis  of  bone  is  often  mistaken  for 
rheumatism  or  pseudo-rheumatism,  hecause  of  thedeejv-seated,  somewhat 
indolent,  jmin.  Syphilitii^  disease  of  btme  (x*rnuts  <K*casional  spontaue- 
ou>  fraetnre,  the  lione  atleete<l  witli 

this  disease  i)ein)^  always  more  friable  ^^^'  ^*  ^' 

than  natumL     TJiere  is  also  another 
form  of  bone-syphilis — namely,  the 


©yphUitic  gammatu  of  b«a<t  and  fiire  (after 


SypliUltle  ostitis  und  OBteosrleTOili 
torlg^lniil). 


hereditary — ^whieti  chaser ves  a  moment's  eonsidemtion.  It  leails,  usually 
early,  either  to  hone  rnfftrf/ntHnf  or  to  can'rs  and  nerrosis,  tlie  latter  most 
usually  upon  the  enniium,  wliere  extensive  uleuration  and  ser|uestrum- 
formation  may  he  oliserved,  even  the  dura  being  exposed  by  breaking 
down  of  fungou8  tissue. 

Hereditary  bone-»yphilis  is  abo  characterized  by  osteophvtic  ffirmation,  by  the 
Fubstitation  of  gelatinous  fc»r  spongy  bone- tifi.'fue  in  the  nejpbl»orhood  of  epiphyses, 
and  by  early  and  t^asy  epijihystoal  i<eparjitionw.  It  is  characteriy^ed  nho  by  irre^- 
larity  of  o&sificatioa  of  cartiliig^e  and  consequent  tleforaiity  of  bone  end^,  especially 
aluMit  the  phalangen  and  the  nietaearpal  and  metatarsal  bonei*.  In  abnost  every 
case  where  doubt  would  in  other  respects  arbe,  the  other  evidences  of  congenital  or 
accjuirfsl  BVphilb  are  so  plain  as.«careely  to  permit  aneertainty.   (  Vide  Fig.  270.) 

The  possible  romfjinafHin  of  .^t/phtlix  and  fifhemifos^ts^  in  the  same  sub- 
jeet  must  never  be  forgotten,  tin-  leshms  jmrtaking  of  one  or  tlie  tether 
eharaeter  according  as  the  tulx^nmlar  or  syphilitic  taint  may  predom- 
inate. 

Tliere  is  nrgent  necessity  in  all  cases  of  syphilis  in  bone,  whether 
operated  an  or  not,  for  the  romhimrtion  of  mi  ft  able  intenmi  itrffhrn^nt  rnth 
Hurr/ieaf  inftrferatrr.  Only  by  this  combination  ean  the  efforts  of  the 
surgeon  be  crowned  with  ultimate  success.  In  failure  to  appiTciate  this 
fact  operation  often  seems  to  l>e  almost  futile. 


666        AFFECTIONS  OF  THE  TISSUES  AND  TfSSU&SYSTEMS. 


Fio.  271. 


Oabius* 

Caries  is  a  term  applied  to  infiltration  of  and  substitution  in  healthy 

bone  hv  gmniilutiivn-tissue,  and  Im^  Ixrn  in  use  for  many  centuries,  fn>m 
a  time  long  l>efore  the  patlioKi^y  of  the  eontiition  was  understo*KL 
(■aries  never  fwrnrs  exeept  in  the  pre^enee  of  a  i^pecifr*  irrit^tnf^  which 
for  the  mo.st  part  ih  tuberenlar,  sometimes  syphilitic,  in  character*  The 
pure  tyi^e  of  caricH  is  eonuet'teJ  entirely  w^ith  the  formation  of  gninuJa- 
tiim-tissue,  already  rejieatetlly  deserif>ed,  and  the  shjw  ravages  eonnet*ted 
with  it:5  presenet*  in  and  snbstitutiou  for  the  original  bone.  So  long  i\s 
i^eptie  itifvrtion  (pyogenic)  br  firoi*h-fl,  it  a^^umeii  the  dri/  ty^M?*  as  it  usf^l 
to  be  kntiwn,  ealle<l  by  the  older  writers  rartfj^  mcra.  When  the  fungousi 
tissue  is  invaded  by  putrefactive  or  pyogenic  organisms  suppuration  of 
course  (H?curs,  and  then  we  have  the  mot  id  forms 
of  caries,  the  carter  bttmida  of  our  fon*fathers, 
connected  always  with  the  pit'sence  c»f  pus.  When 
ehjsed  areas  <jf  lioiic,  small  or  large,  being  tlius 
shut  off  fnim  nourishment,  die  as  the  n^-iult  of  its 
presence,  the  complirated  comlition  usetl  to  b«* 
known  aa  varies  ^uxrotha.  Occurring  imder  ajiy 
eireumstiinces,  cnrlra  h  a  rejiuU  and  not  a  f^ii-nf, 
and  18  to  be  dtnilt  w^ith  accordingly. 

Peculiar  jilterations  and  markings  in  bone  jirc  the 
conseauence  of  ciirioixs  cban^es,  ana  bone>»  are  given  & 
most  tar^tiistjc  aiitl  petniHar  appearance  in  coritMxiuence, 
The  surface  i.^  almost  always  irregular,  ttinneU  or  eanaU 
are  funueilj  and  the  bfmc  h  often  boaeycombetl,  as  it 
were,  by  the  exca  vat  inns  jui^t.  made.  Along  with  the 
[iroeess  of  osteoporosis  and  dij^appearanc©  of  bone  at 
onv  point  may  l>u  seen  osteosclero6«is  in  the  adjoining 
area,  and  the  bone,  which  is  apparently  much  weakenedJ 
by  tiie  de^itructive  proce!#d,  is  strengthened  in  a  comjH.*u*| 
gatory  way  by  the  artificial  density  of  the  tissue  iiade- 
sirnyed. 

Caries,  being  lait  an  expression  of  tubercular 

or  syphilitic,  possibly  of  other  sjieeific  dist^asc,  ha^i 
been  thns  sntiiciently  if  lirieHy  doalt  with  both  frota| 
the  |>jithoh)i«iral  and  the  surgical  standpoint*  Ita 
clinical  evidem-cs  are  those  of  joint  and  bone  ttibiT 
cidosis  or  syphilis,  which  have  been  already  di^J 
Ctorieaonowerendof femur,  f'^^^ed.aiid  Its  oprative  treatment  Consists  always] 
in  surgunn  attack  with  bone-ehisel  and  slnirp  sjKwiuJ 
according  to  the  roles  already  laid  down.  The  bone  whicli  is  convph-tcly  ] 
carious  calls  for  ijiiipitfitut — /.  e\  usually  aminitation.  In  the  carpus  and] 
tarsus  rt'MixiioH  will  td'ten  suffice,  as  also  when  the  disease  is  limitHl  tt>l 
oint  ends.  Occurring  in  the  jielvis,  ribs,  sternum,  or  cranium,  more  orj 
ess  extensive  remettom  of  fat  hones  are  called  for,  in  the  latter  |ilacej 
leading  often  to  exjpoeure  of  the  dum  (of  wdiich  one  need  have  no  fear)] 
when  nccossary.  The  same  rules  with  regjird  to  cleansing  and  packing  [ 
the  wound  arc  to  be  carried  out  as  given  before  for  operation  on  tuber- j 
cular  bones. 
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Necbosis. 

Necrosis  corresponds  to  erangrrene  of  soft  parts^  and  the  term, 
when  used  by  itself,  is  by  common  consent  limited  to  death  of  bone-tissue. 
Necrosis  by  itself  is  never  a  distinct  disease,  but  simply  indicates  the  ter- 
mination of  some  preceding  disease  process.     It  may  be  considered  as — 
(a)  Traumatic. 

(6)  Pathological — i.  e.  the  result  of  disease ;  or 
(c)  Toxic,  due  to  the  presence  of  specific  poisons  in  the  system. 

(a)  Traumatic  necrosis  is,  for  the  most  part,  due  to  the  shutting 
off  of  blood-supply  by  accident  or  by  separation  of  the  whole  or  a  part 
of  a  bone  in  the  same  way.  Thus  in  consequence  of  multiple  fractures 
fragments  occasionally  die  and  require  later  removal.  The  same  result 
has  been  ascribed  to  traumatic  or  non-traumatic  embolism  of  the  prin- 
cipal nutrient  artery  of  a  bone,  but  the  possibility  of  this  pure  condition 
is  very  doubtful,  bone  being  toi)  well  supplied  by  its  surrounding  perios- 
teum. Necrosis  in  connection  with  fracture  is  rare  except  in  compound 
fractures,  and,  when  a  detached  fragment  can  be  seen,  may  and  should 
be  anticipated  by  removal  of  the  same. 

(6)  The  pathological  form  is  due  almost  entirely  to  the  pre-exist- 
ence  either  of  tuberculosis,  syphilis,  or  an  acute  infection,  such  as  osteo^ 
myelitis  in  some  of  its  expressions.  It  may  also  be  the  result  of  acute 
infectious  periostitis,  where  the  periosteum  is  completely  loosened  from 
the  shaft  of  a  long  bone.  These  conditions  have  been  already  described 
at  some  length,  and  it  would  scarcely  seem  necessary  to  do  more  than 
allude  to  them  as  causes.  They  are  connected  either  with  the  slow 
ravages  produced  by  granulation-tissue,  so  often  alluded  to,  itself  being 
the  result  of  the  provocation  of  a  specific  irritant,  or  else  to  the  acute 
septic  processes  by  which  infected  exudates  shut  off  large  areas  from 
sufficient  blood-supply,  or  by  which  in  consequence  of  septic  thrombosis 
a  similar  result  is  brought  about.  In  consequence,  we  may  have  bone 
dying  in  small  visible  particles,  or  the  entire  shaft  of  a  long  bone  or 
several  smaller  ones  may  be  at  once  involved  in  the  destructive  processes. 

The  portion  which  dies,  be  it  larger  or  smaller,  is  known  as  the 
sequestrum,  which  may  assume  most  irregular  and  unusual  shapes, 
varying  entirely  with  the  area  involved.  The  general  character  and 
size  of  a  sequestrum  will  depend,  for  the  most  part,  upon  the  nature  of 
the  cause.  In  acute  osteomyelitis  it  is  usually  either  an  entire  bone- 
shaft  or  an  entire  epiphysis  which  thus  suddenly  dies.  In  the  slower 
processes,  connected  really  with  caries,  the  fragments  may  be  of  almost 
any  imaginable  size  and  form — irregular  with  jagged  ends,  or  long, 
extending  completely  through  a  bone,  either  from  end  to  end  or  from 
side  to  side. 

(c)  The  toxic  forms  of  necrosis  are  due  mainly  to  two  substances 
used  in  the  arts — mercury  and  phosphonis — whose  use  seems  to  be 
inseparable  from  the  manufacture  of  many  modern  industrial  products. 

Mercurial  necrosis  may  come  either  from  the  volatilization  of  the  metal  in 
factories  where  mirrors  are  made  or  from  refineries  where  amalgam  is  distilled. 
It  may  also  come  from  the  internal  u^e  of  the  drug.  Its  effects  are  seen  rather  in 
the  alveolar  portion  of  the  lower  and  upper  jaw  than  anywhere  else.  It  is,  in  fact, 
through  some  imknown  peculiarity  that  the  jaws  are  the  bones  commonly  involved 
in  both  of  these  forms. 
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Ph^tsph&rwi'necrom,  on  the  other  hand,  manifeate  JUelf  almost  entirely  in  the 
lower  jaw,  and  b  met  with,  uaaally  among  the  youne,  in  factories  where  matches 
are  made.  It  is  due  to  the  vapors  of  jibogphoniii,  wliich  cause  a  form  of  neark 
distinct  maxillnry  uetTosis — a  iact  whioh  has  been  ^^o  widely  recognized  a^  to  lead 
to  stale  legislation  preventij)^  the  emphiynient  of  the  young  in  *uch  work* 

Phosphorus- II ecrosiu  begim  a«  a  periostitis  with  the  production  of  tt^tenphyte*. 


Fio.  272. 


A  ' 


Phu^phonu-Deerotls  of  lower  jtkw  (Mtie^c  iKipu^tren). 

and  is  completed  m  a  nearly  total  necrosis  of  the  entire  bone.  That  regeneration 
of  bone  is  pnsMtble  after  the  separation  of  the  dead  portion  is  shown  in  ihe  speci- j 
uien  fnmi  whirli  Uie  aciomfmriying  figure  wim  made.  This,  however,  has  onl|^ 
been  noted  in  liie  lower  jaw,  and  rarely  if  ever  in  the  upper.  The  trouble  appeaii 
first  as  an  nduiitalgia,  with  sweliirig  of  the  gutns,  bleedini^  at  the  j^ingival  mar 
gins,  later  with  exteniiion  of  pain  and  swelling  and  pyorrlioea    alveolaris;  finaUr"* 

Fig.  273* 


\ 


Pbosphorwt-nceroalB  of  lower  Jnw,  new  tHniefMrmutton  (Mut^  Dnpujireiiv 

there  occurs  formation  of  fistuhe  opening  either  within  or  without  tlie  mouth,  withl 
evident  effort  to  extrude  the  dead  porti^m  of  hc^ne,  ^tbmaxilhrt^  r?6#cf4wr»  oftettl 
accompany  the  disease,  and  the  inpje&tiim  of  their  purideut  proc!uct.8  leads  otVefll 
to  disturbance  of  Ihe  dice>itive  orpins,  ;w  well  a«  of  the  lung*  by  a  sort  of  aspira*^ 
titm  pneumonia.  The  diBe^He  occurring  in  the  upper  jaw  is  much  more  scverf 
and  of  much  less  favorable  prognoais. 


Nccroais  ol  Shalt  of  Femur  with  Sequestra.  Ufc  sixc. 
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I  Theatment  of  the  Toxic  Formj?. — The  prevtuHvt  treatoient  muBt  consist 

I  of  careful  s^iipervii^ion  of  the  teeth,  the  use  of  ttlkalizie  mouth-wmsheri,  inhalation 
I  of  terebinth ifmle  vapors,  which  neutralize  Iho.sc  of  phoNphoms,  and  Hlwaytj  the 
perfect  ventilation  of  e»tabHt*hments  ilevoted  to  niiiteh-mitking.  The  curative 
treatment  consists  of  hucciil  antisepsis,  opening  of  alwceHses,  and  the  removal  of 
fJi:^easeJ  bone,  especially  of  dead  oone,  upoo  the  first  provocation.  The  oeciir- 
rence  of  tis^tulse  should  always  be  regarded  a^s  pathognomonic  of  dis*ea.sed  hone. 
In  aggravated  ciisei*,  nueh  as  iire  rarely  if  ever  seen  to-day  since  legislation  has* 
been  bniught  to  bear  upon  the  subject,  practically  complete  necriisis  of  the  lower 
^^H  jaw%  either  en  ma^itr  or  in  portions,  was  far  from  unknown,  and  the  pOHHiliilities  of 
^^wegeneration  of  the  bone  was  for  a  long  time  (iiwcredited,  tin  til  the  late  James<  K, 


AVood  of  Xew  York  exhibited  a  specimen,  both  ut  Inoneand  ahroatl,  which  proved 
itj^  pt.Misibility.  *Sin€e  then  we  have  learned  that  it  is  possil>ie  for  bone  tlius  to 
regenerate,  the  cause  of  the  disturbance  having  been  removed. 

Sequestrum -formation. — To  the  pirtion  of  hone  which  dies,  \w  it 
large  or  nmall,  regidar  or  irngidar,  is  given  the  mnoe  ^ajuvMrnm,  while 
iinilti|de  siH|tieytm  aiv  hy  no  means  niieomnion. 
Fto.  274.  Xlie  se(jue^tt^uni  is  white  and  i%*orv-like  in  hai\l- 

nes??^ — at  h^ast  when  it  consists  id*  original  oompiiet 
iitnictnre.    It  is  ntre  to  finti  a  distinct  seqncstrum  of 


Flo.  276. 


Fto.  275, 


CectrAl   necnwia   of  tibia, 
loug  cent  ml  »equei$triiiu 


SequesiTHiii  Oiside  of  a  core       Necroftia  of  tibia,  showing  seqtics* 
of  uiHv   boiu'  Tiioue,   ar-  tm  uft4?r  removal  (orlgiDal), 

rtinj^'d  ijtucii  like  a  puz^ 
sle  (odglniil). 


spnngv  ti 88110,  dimply  heeaiise  this  yields  so  readily  to  the  piusenee  of 
gnimdatioii'tissue  and  of  pyogenie  infection.  A  se4|iicstrnni  may  inclnde 
an  entire  bone»  shaft  or  epiphysis,  or  only  a  small  fmgment.  A  given 
portion  of  the  bone,  liaving  lost  its  vitality,  iH^eumes  jiroperly  a  foreign 
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bxly  whirh  the  siirrounding  tissues  endeavor  to  extrude  or  to  wall  off 
and  siirrotiud.  Tl»e  extrusive  effort  is  the  one  which  is  usually  seeii. 
This  is  d<jne  hy  the  continiiLHl  presence  of  gmniilation-tiiJi^Uc,  which 
gradually  {>erfomtes  the  sornnniding  bone  at  pUiees  c»f  lea.st  resistance. 
thi^  result  iR'in*^  the  slow  fVirniation  of  a  sinus  i>r  several  siniL^'s,  nlti- 
nnitely  eoiHieeting  with  tlie  siirfaee,  and  in  whieh  in  uegleett**!  oa.^e^  the 
de:id  t'ni^nient  of  bone  can  lie  seen  or  felt,  or  fnnti  whieh  it  eaii  l>e  with- 
dmwn  almost  without  oi>eralion*  While  this  weakening  of  bone  i* 
going  on  in  eertain  portions,  a  eorresjH>nding  strengthening  process  i? 
also  being  juit  into  elFeet ;  and  the  result  is  a  quantity  of  new  bone, 
whieh  is  often  wrapped  around  the  seciuestruni  or  whieh  is  simply  the 
effort  to  atnuc  fur  its  pathologieal  weakness  and  to  strengthen  it,  s<ime* 
times  to  an  amazing  degree.  This  new  osseous  tissue  whieh  so  often 
surrounds  the  sequestrum  is  called  the  invohicntm,  and  in  many 
instanees  it  is  necessary  to  remove  nioi'e  or  less  of  the  involuerura  bi»fore 
the  sequestrum  ean  be  lifted  out  of  its  bed  or  removed. 

The  whole  necrotic  f^irocess  is  perfectly  intelligible  if  simply  read  aright  aaao 
endeavor  on  the  part  of  nature  to  get  rid  of  dead  and  irritating  niaterinl.     Wbea 
this  effort  b  properly  interpreted  and  early  enough,  the  natural  etforts  catj  be 
eeconded  by  the  interference  of  the  surgeon  at  a  time  when  disturbance  «haU  he 
limited  to  the  iHiuiinum  and  before  external  8inu«e*  have 
Fig.  277.  had  any  opportunity  to  form.     On  the  other  hand,  ignorance 

and  neglect  may  lead  to  the  extreme  condition,  juid  most 
fantastic  arrangemenlti  of  ftequeatra  and  involucm  are  «eeo 
in  all  pathological  museums,  some  of  which  se^m  to  partake 
almost  of  the  perf>h>xities  of  Chinese  puzzles.  The  explana- 
tion, however,  is  always  as  above  afforded. 

DiAONOSiH. — Diagnosis    is   rarely   difficult,   and 

in  pmetienlly  all  ciLses  can  at  least  be  made  to 
the  extent  of  reeo^nizin^  when  openition  is  adled 
for.  It  is  made  jijirtly  In'  tire  lifstory  of  the  ai^% 
partly  by  the  hK*al  aiviK-aranees,  whieh  latter  an^ 
m  large  measure  thrtse  either  of  bone-tubereid*isi^, 
bnne-syp!iilis,  or  bune-abseess,  already  descril)ecl 
Caries  and  neerosis  alike  call  for  operation,  and,  in 
view  of  their  possible  eomplieations^  it  is  not  always 
easy  tu  make  a  mintite  diagnosis. 

TREATMENT.^This  is  alwavB  surgieal,  and  eon- 
[  sists  in  renii)%al  of  tb<'  dead  jKirtions  and  restoration 
f  i.4'  the  parts  to  a  eondition  favoring  rapid  regenera- 
tion. The  treatment  must  always  l>e  radit^l,  and  U 
mtuh  ilittienlt  sometimes  by  the  inaeeessibility  of  tin* 
fragment  or  by  the  density  of  the  invohiernm  and 
the  neeessity  for  large  external  openings  in  order  to 
remove  the  serjiiestrnni. 

A  generation  ago  it  was  held  inexpedient  to  attempt  to  remove  bone  until  t 
number  of  weeks  had  elapsed,  during  whieh  nature  was  supposed  to  eflect  ita  di#- 
lodgement  or  it«  loosening.  There  h,  however,  no  reason  for  waiting,  and  dead  or 
dying  bone  shoiild  always  be  removed  as  promptly  aa  possible, 

I^rge  and  nowerful  forceps  and  strong  and  well-tenjiR»re<l  bon<*- 
chisels  an-  nsually  necessjtrj^,  wliile,  after  making  the  neeessarj^  oi>ening 
for  removal  of  the  seqiiestrimi,  the  sliarp  spoon  should  be  iisea  tho^ 


Ncc'n>8ia  of  lowtr  end  of 
ft^mur  (fjdgtniLl). 
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oughly  to  scrape  away  all  tlio  lining  material  of  ea\ities  in  which  fmg- 
nieiits  liave  been  lying  or  all  fimguus  tissue  which  may  fill  sinu,^  traeki*. 
It  will  be  well  after  tJiis  to  thoroughly  cauterize  the  wall  €*f  the  cavity, 
after  which  it  is?  to  be  packet!. 

The  packing  of  old  b«irje-ciivities  is  of  importance,  and  operators  should  appre- 
ciate lliu  rea.*soii  for  ho  treatintr  them.  The.  packing  is  essentially  a  foreign  inate- 
riiil  which  the  ti.ssues  will  naturally  endeavor  to  extrude  n^  Lhev  did  the  sequcs- 
trujji.  The  method  of  extrusion  is  by  filling  up  beneath  and  around  it  with 
granulation-tissue,  which  Inter  may  ossify.  The  packing  Ir  therefore  a  constant 
provocation  to  the  fnrmation  of  this  tissue,  which  is  now  desirable  and  is  used 
mainly  for  thii*  purpose.  It  is  antiseptic  tnaterial,  and  will  serve  always  to  pre- 
vent decouiposition  of  the  pyoid  muter  ial  which  would  other  wise  ii  11  such  a  cavity 
wi  the  result  of  waste — iNature's  elibrt  at  formative  material  gone  to  waste.  A 
number  of  years  ago  Gunn  suggested  the  use  of  wax  for  this  purj>ose,  W'ax  being 
jdastic  and  incapable  of  absorption.  A  piece  of  white  wax  was  heated  in  hot 
water,  tiMJulded  with  tfie  fingers  to  fit  the  cavity »  where  it  served  the  purpose  of  a 
packing,  and  was  reduced  in  size  with  each  dressing,  aa  wfis  necessary  to  i»ermit  it 
still  U)  remain.     It  is  not  now  used  as  much  as  it  deserves  to  be. 

In  favorable  eases  it  may  be  jTossible  to  so  thoronghly  eleause  the 
bonc-i-iivity  without  the  use  of  eaiisties  as  to  justify  the  atteniptj  after 
rigid  asepsis,  of  alhnviug  it  to  fill  with  Ijloml  which  shall  coagnlate  and 
organize  direetly  into  eonneetive  tissue*  Wlien  this  etteet  is  desired  the 
wound  should  be  eovercil  with  green  silk  protect! ve,  over  which  the  other 
dn\ssing  may  be  snugly  applied.  This  healiug  by  the  aseptic  Mood-clot 
is  the  ideal  method  when  possibh*. 

Fig.  278. 


Janctlon  of  old  mid  new  boDc,  ctiteol<; 


■  d  tw>th  legutarly  and  irregularly  (Oilier), 


It  has  been  held  for  a  nuudier  of  years  to  be  necessary  to  retain  the  periosteum 
in  these  bone  operations  as  an  essential  bone-forming  element.  Of  late,  however, 
we  have  learned  that  the  penosleuai  a^  such  has  no  bone-forming  power,  but  that 
it  may  preserve,  adherent  to  it,  some  of  the  osteoblaBtic  cells  removed  with  it  from 
the  unuerlying  lione,  which  them&elves  have  the  power  of  reproducing  their  kind. 
Subperiosteal  operations,  therefore,  are  not  as  highly  regarded  now  as  a  few  years 
ago,  Nevertheie^,  when  the  periostenm  is  not  diseased  it  is  always  well  to  pre- 
serve it.  When  diseased,  however,  especially  when  tubercular,  it  should  be  uaued- 
itatingly  removed. 
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Tbe  extent  to  which  regeneration  of  bnne  in  possible  is  often  am&ziiig,  e«pe- 
cially  in  the  young.  Thus,  after  removal  of  the  entire  shaft  of  a  tibia  there  may 
be  in  time  not  a  complete  restoration  to  lonner  integrity,  but,  neverthele**,  the 
formation  of  sso  mueh  new  onseoua  material  a^  to  restore  a  ^reat  degree  of  strengtb, 
and  which  shall,  with  the  romjieniiiitorily  hyj>ertrophied  tihula,  make  the  leg  u 
useful  &i*>  ever.  In  the  thigh,  however,  eomplete  necrosis  of  the  femur  will  almosl 
always  meaTi  amputation,  as  it  will  abo  in  the  arm  unless*  the  necrotic  portion  be 
but  a  small  proportion  of  the  length  of  the  humerus,  Tbe  treatment  of  uecroaii 
of  the  skulh  or»  hi  fact,  of  any  bone  in  tlie  body  which  is  accessible,  in  baaed  prac- 
tically on  the  principlea  already  laid  down. 


Other  Parasitic  Affections  of  Bones. 

Tht'se  are  mainly  of  two  varietie,s — Injdaihl  (Jwms*'  ami  arftHnmi/rf^vh, 
Hydatid  disease  of  bone  ooiisists  in  the  dovolopnient  of  hydatid 
vy^ts  vvhirh  may  He  either  yf  ]>riniary  or  s*'eorKlary  origin.  Ahu<>^t  all 
the  banes  <d*the  j^keleton  are  liable  to  ovst-forniation,  save  only  the  very 
short  hones  of  the  nirpiis,  tar?iiis,  and  digits.  In  the  veiy  long  l>oiieiJ 
they  occur  most  fiTfjuently  in  the  ivgion  of  the  epiphyses.  The  [Kirtie- 
nhir  %'aseidarity  of  this  region  is  the  main  taet(*r  in  their  loi'ation  at  this 
point*  The  rysts  may  he  nniltjcular  ur  mnkilmnilar,  and  amund  them 
nuiv  l>e  a  tliin  or  a  large  area  id'  infiltration,  In  other  \vi»nls,  their 
bonndaries  may  Ijo  abrupt  or  not.  Their  volume  is  exeeediiigly  vari- 
aide,  nnih>cnlar  cysts  sotuetimes  attaining  considerable  size  and  distCD*!- 
ing  the  bone  out  of  all  its  normal  proportions.  (See  Chapter  XX VL 
for  fnrtlier  refen*nee  t*i  the  patliology  of  liydatid  cysts.) 

Hydatid  cynta  in  bone  pursue  ft  morstinsidifiUH  eoiinje,  and  oftentimes  their 
poivtli  seems  U>  l*e  arrestt^d  and  they  remain  stationary  for  long  periods.  Lesser 
ha.^,  for  instance,  reported  a  ea^e  remaining  absolutely  stationary  ibr  forty  yeara. 
In  the  long  bone^M  indolence  Ls  charaeteriatic,  but  may  terminate  in  acute  syinptouas 
if  the  bones  be  fractured-  On  the  other  hand,  in  the  flat  bones  there  is  a  digtinct 
new  formation,  cinumseribed,  compressible,  and  accompanied  by  a  peculiar  parch- 
ment crepitation  which  is  considered  pathognomonic  of  these  cysts,  Hpontanet^as 
openinjLn*  are  rare.  AVhcn  undissturbed  these  collections  remain  indefinitely  indo- 
lent, hut  subject  at  all  times  Uy  possible  pyogenic  infection.  Spontanenua  fracture 
of  a  btine  is  alway?<  a  suspicioua  occurrence,  and  may  lead  to  the  detection  cif 
hydatid  disease  in  the  same, 

Prognosib  18  not  usually  gmxb     Although  the  infection  is  ooe  of 

t^neh  i^low  e<Hir>^%  the  diseaj^e  tends  to  ad%'anee  mther  than  retrogness^ 
and  snppnnttion  is  fn^ipieiit,  while  injportant  viseenv  like  the  bmio  and 
eonl  may  sntler  en[n]*ression. 

Tlie  TKKATMEXT  is  piii^dy  oponitive.  The  contents  of  the  cysts  mnst 
he  evaenated  and  iti^  walls  nirlieally  destroyed  by  eiinstie,  i^poon,  etc* 
All  sequesira  nuLst  be  reiao\H^l ;  in  the  linihs  rtw^w/f//iort  is  somotinK"^ 
necessitated  by  the  extent  of  the  affection. 

ActinomycoBis  (see  Chajtter  VIIIV). — The  general  character  of  thi» 
parasitic  disease  has  heen  alivady^  consitlercd.  It  shouhl  l>e  rememWriHl 
here,  ho\ve\'er,  as  one  of  the  possible,  though  in  this  country  rare,  affec- 
tions of  the  bones. 

The  peculiar  ftxngua  may  be  found  in  the  periosteum,  in  the  compact  ontir 
layers  of  the  hone,  or  within  ita  more  upongv  depths.  When  the  lesion  U  laiige 
enough  to  be  recognizable  to  the  naked  eye  it  a^:<umes,  for  all  practicAl  purpose, 
the  appearance  of  caries  like  that  due  to  tubercular  or  leprous  di9ease»,  while  In 
the  pus  nr  debris  discharged  from  the  same  or  contained  writhin  the  invaded  iKfU** 
the  characteristic  yellow,  cheesy,  or  calcareous  particles  will  always  be  reco^iztti. 
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In  this  disease  there  never  seems  to  be  the  slightest  tendency  to  encapsulation,  nor 
to  protect  against  further  spreading  by  any  process  of  repair.  The  diseas^  area 
constantly  enlarges  its  dimensions,  involving  everything  as  it  spreads,  it  being 
limited  by  no  membrane  nor  tissue  of  the  body.  Occurring  in  the  bones,  it  is  for 
the  most  part  a  secondary  or  metastatic  infection,  and  may  be  found  in  any  part 
of  the  body. 

The  symptoms  will  be  those  of  osteoperiostitis  occurring  first  in  the 
jaws,  as  it  nearly  always  does  in  cattle  and  often  in  man ;  it  will  be 
accompanied  by  loosening  of  the  teeth  and  involvement  of  the  submax- 
illary tissues  in  a  way  scarcely  imitated  by  any  other  disease.  The 
course  of  the  disease  is  always  slow,  with  little  or  no  tendency  toward 
spontaneous  recovery. 

It  requires  mainly  to  be  distin^ished  irom  tuberculosis  of  the  bone  and  from 
syphilis.  Occurring  in  deep  locations,  it  may  prove  most  puzzling.  It  is  much 
easier  to  exclude  syphilis  by  the  history  and  by  examination  of  the  rest  of  the  body 
than  to  exclude  tuberculosis.  If,  however,  pus  or  anv  discharge  from  the  affected 
part  can  be  secured,  a  careful  examination  of  it  will  ordinarily  permit  a  prompt 
diagnosis.  It  may  also  require  to  be  distinguished  from  sarcoma  of  bones,  which 
again  may  be  difficult  and  perhaps  possible  only  before  operation,  when  the  cha- 
racteristic granules  can  be  discovered  in  the  discharges.  When  the  limbs  or 
accessible  parts  of  the  body  are  involved,  however,  these  cases  will  always  call  for 
operation,  and  diagnosis  can  be  then  made  if  not  before. 

lieproey. — While  leprosy  is  not  often  included  as  a  disease  of  the  bones,  it 
must  not  be  forgotten  that  some  of  the  most  characteristic  disfi^rements  of  this 

Eeculiar  disease  are  due  to  the  lesions  involvine  and  subsequently  destroying  the 
ones,  as  already  mentioned  in  Chapter  IX.  Leprosy  is  a  specific  infectious  dis- 
ease whose  existing  cause  is  a  peculiar  bacillus,  but  wnose  lesions,  so  far  as  struc- 
ture is  concerned,  are  practically  those  produced  by  granulation-tissue,  which 
encroaches  upon  and  takes  the  place  of  normal  tissues,  its  own  presence  being 
provoked  by  the  organisms  at  fault. 

The  picture  of  a  leprous  involvement  of  a  bone  is  not  different  from  that  of 
tubercular  disease  of  the  same  part,  although  there  is  in  the  former  case  little  or 
no  tendency  to  secondary  infection  and  to  ulceration  or  necrosis.  In  this  respect 
lies  the  principal  difference  in  the  two  diseases. 

Tbophoneubotic  Diseases  of  the  Bones. 

Under  this  general  heading  it  is  proposed  to  group  a  number  of  dis- 
eases whose  clinical  manifestations  are  distinct  or  classic,  but  whose 
underlying  causes  are  as  yet  more  or  less  obscure,  in  most  cases  more 
so,  and  about  which  we  can  speak  with  but  little  definiteness ;  neverthe- 
less, the  diseased  conditions  are  distinctive  and  important. 

Achondroplasia. — This  is  a  lesion  of  intra-uterine  life  which  includes 
a  softening  of  primary  cartilaginous  structures  and  curv^ature  or  malfor- 
mation of  the  bones  which  should  be  formed  from  them.  It  concerns 
that  period  of  foetal  life  between  the  third  and  sixth  months.  It  has 
been  sometimes  spoken  of  as  intra'-uterme  ricketii,  (In  fact,  the  term 
rickets  has  been  made  to  cover  many  different  conditions.)  Under  this 
name  it  was  first  described  by  Miiller  in  1860,  and  since  then  by  vari- 
ous authors  under  various  names,  most  commonly  as  foetal  ricked^.  It 
appears  that  in  this  disease  the  foetal  cartilage  contains  mucus  abnor- 
mally collected,  for  the  most  part,  in  minute  cavities  or  cells  just  at  its 
borders.  The  chondroblasts  and  osteoblasts  are  not  regularly  disjiersed, 
and  the  development  of  the  growing  bone  is  thereby  much  interfered 
with.  The  periosteum  appears  to  have  nothing  to  do  with  this  condi- 
tion. In  consequence  the  cartilage  does  not  do  its  proper  duty.  The 
Vol.  I.— 43 
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long  bones  Ml  to  attain  their  proi>er  proportionatt^  kn*^th,  hut 
thicker  thao  normiilj  the  iieriorstuiini   liein^   iinultrred.     On   the  othe 

liMud,    thu.se    boiKss     into    wb*w 
Fig.  279,  forniation    cartilage   entert^    bq 

wlightly,  iiueh  as  the  clavicle  aw 
tlie  ribs,  retain  their  normal  pr 
piirtifins :    tht^    eunsei|iieiice   i>. 
jMLtniliar    malttinnation  ami    did 
jjropMrtiiiii  of  the  whole  skcletc 

^  These   deformities    are   eyi 

nietricah   and    |H^rtain     for    the 
most    part    to   the  bones  at  the 
base  of  the  skull  and  to  the  lou 
bones    tif   the    limbs ;     therefofl 
the  distinctive   apjiearanee 

Fio.  280. 


I 


AehDndro]>liuic  BkcleCon  (Porak). 


Achondropliialft  iLugvolf. 


be  recognized  even  at  the  birth  of  the  child*     The  head  is  di^f^profwr- 
tionately  large,  the  spinal  cohinin  short,  tlie  lumlnir  eurvatun?  exttjf-j 
gentttnl,  all   of  whieli    is    rat  lie  r  the   r<>  verse  of   the   ordinary  nichiti^ 
ntanifestatifdis.     The  disease  is  nnt  roninn>n  (Fig.  280), 

Pli<KiM>sis  is  tinfavomble,  l)eeiinse  it  s<^enis  inij>ossibIe  to  undo  thf 
faidts  of  th(*  intra-nterine  condition.  The  disease,  however,  is  not 
inconiiKitible  with  a  hmg  life. 

Rachitis. — This  also  isaconstitntiotial  condition,  and  has  In^eii  alnwJy 
dpscrilK'd  in  Chapter  XIV.  8o  far  a.s  the  manifestations  in  the  bonef 
arc  conrernc(l,  it  is  a  eonstitntiontd  dystro])hy  cans<Hl  by  improper  defK>- 
sition  of  calcareous  material  in  tlie  softcnt  tl  and  sc*me\vhat  |H^rvert(d 
fcetal  cartilages.     It  is  a  eoiidition,  however,  |X'rtaining  rath(*r  U 
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uatal  life,  and  while  inconspicuous  at  birth  becomes  more  and  more 
marked  as  the  child  develops. 

It  is  essentially  a  disease  of  malnutrition,  and  consequently  may  be 
seen  in  all  walks  of  life,  as  well  in  the  bottle-fed  babies  of  the  wealthy 
as  in  the  best-nourished  children  of  the  very  poor.  The  lesions  are 
widely  distributed.  The  disease  is  divided  by  some  writers  into  three 
periods :  (a)  rarefaction  of  bone-tissue  ;  (6)  softening  of  same  ;  (c)  re-ossi- 
fication. 

The  first  stage  is  the  intra-uterine  part ;  the  second  and  third  stages 
are  post-natal.  To  foetal  rarefaction  nave  been  attributed  intra-uterine 
fractures,  even  by  Hippocrates. 

The  general  dyscrasia  and  visceral  alterations  of  rachitis  interest  us 
here  less  than  deformities  of  the  various  bones.  The  head  is  dispropor- 
tionately large,  the  vertex  flattened,  the  frontal  and  parietal  eminences 
pronounced  ;  the  anterior  fontanelle  closes  very  late.  To  the  atrophic 
alterations  of  the  head  have  been  given  the  name  craniotabes.  The  face  is 
disproportionally  small,  the  lower  jaw  assuming  a  polygonal  shape.  The 
palatal  vault  is  of  the  Gothic  type,  dentition  irregular  and  retanied.  In 
the  thorax  the  clavicular  curves  are  exaggerated,  by  which  the  bones  are 
shortened  and  the  shoulders  made  narrow.  The  costo-chondral  junctions 
are  enlarged,  the  result  being  the  so-called  rachitic  rosary.  The  sternum 
projects  and  gives  the  peculiar  appearance  known  as  pigeon-breast.  The 
pehds  is  often  deformed,  frequently  distorted  to  such  an  extent  as  in  late 
years  to  make  normal  delivery  impossible.  The  spinal  column  may 
either  be  distorted  very  early,  or  is  likely  to  undergo  alterations  of 
cur\'ature  due  to  the  combined  results  of  pressure  and  traction  upon 
softened  vertebrae.  The  joint  ends  of  the  long  bones  are  enlarged  or 
clubbed,  this  being  true  even  of  the  phalanges.  Joint  movements  are 
often  accompanied  by  crepitation.  The  axes  of  the  long  bones  are 
distorted,  and  more  or  less  marked  deviations  and  curvatures  result, 
giving  rise  to  such  deformities  as  knock-knee,  bow-leg,  etc.,  all  of  which 
are  especially  treated  of  in  Chapter  XVI.  Vol.  II. 

It  is  these  deformities  especially  which  give  rise  to  some  of  the  most  exacting 
operations  within  the  domain  of  orthopaedic  surgery,  while  upon  the  skull,  where 
those  deformities  are  known  to  occasion  defective  development,  operations  having 
for  their  purpose  the  relief  of  pressure  or  expansion  of  a  too  slow-growing  cranium 
have  lately  been  extensively  practised.     (  Vide  Chapter  I.  Vol.  II.,  Microcephaly.) 

The  medical  treatment  for  these  conditions  is  mainly  the  administra- 
tion of  calcium  salts  in  solution,  of  which  perhaps  the  best  is  the 
so-called  compound  syrup  of  the  hypophosphites.  When  taken  very 
early  it  is  possible  to  accomplish  much  for  these  cases  by  a  combination 
of  proper  nourishment  with  suitably  directed  gymnastic  exercises  and 
insistance  upon  such  carriage  of  the  body  and  such  habits  as  shall  per- 
mit a  proper  distribution  of  the  body-weight.  In  this  way  much  can  be 
done  in  preventing  deformity ;  but  if  it  have  already  occurred  it  may 
be  rectified  by  some  one  of  the  numerous  operations  elsewhere  described 
Avithin  this  work. 

Osteomalacia. — As  rickets  is  essentially  a  disease  of  the  very  young, 
osteomalacia  is  practically  confined  to  adults.  The  name  implies  a 
peculiar  softening  of  the  bones  by  which  their  resistance  and  rigidity 
are  weakened  and  deformity  permitted.     The  disease  is  common  to  man 
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and   animals    in    confinement,  and   is   frequently   noted   among   wild 

animals  dying  in  zoulogical  garfenfi*     It  \»  pc^rhaps  most  oti<^n  noted  i 
pregnant  womeHj  where  it  would  appar  as  it'  tlie  mineral  elemeii 
needed  for  the  growing  foptiis  were  abstracted  from  the  mother's  bcia 
rather  than  from  the  fiKwi  iiifijcsted.     It  h  [»routrht  about  also  by  gtarrtr^ 
thii^  possibly  by  inddiioit^  especially    among    those    who    nurse   their 
children  for  unusual  |)eno*ls. 

The  his4L<j logical  changes  are  slight,  the  oonititioji  being  essentially  an  aljt^or] 
tion  of  the  cakium  salU  through  the  fluids  in  which  the  buiie-elementi  are  bathe 
In  consequence  tlie  bones  are  made  more  elastic  and  flexible  and  marke^i  cbaugi 
in  their  snape  and  form  permitted.  This  h  particularly  true  in  the  pelvi*,  wher« 
deformity  takes  place  to  an  extent  often  calling  for  artiticial  delivery  or  even 
Cesarean  section  (Fig,  281), 

Fro.  281. 


Oiteonmriiclc  polvli  (MaucUir©), 

The  theories  advanced  to  account  for  os^teomalacia  are  unsatisfactory  and  ne 
not  detain  us  here.     Just  what  rAle  the  trophic  nerve*  play  is  not  maie  out  with 
any  definitencs<s.     The  dineitse  is  insidious,  and  deformity  is  frequently  prt"^-*''-^ 
by  pains,  usually  nocturnal,  otl:en  exasperating,  for  the  mW  part  referred  ' 
muscles*     Sometimes  thev  are  only  prodticed  by  pressure  or  muvemcnt.     Tli 
almost  invariably  described  by  the  patient  as  rheumatic.     They  are  fre^pM 
accompanied  by  muscular  cramps.     There  i»  an  accompanying:  Mm?M?  of  irt^n'   ' 
debility  and  muscle-fatif^ue.     The  tuberosity  of  tlie  iiJchium  becomejt  tt^rivl^r  rjtii 
patienhi  in  conscf^uence  a^^sume  a  horizontal  positiun.     All  these  *isrn>  inav  U' 
obscure  and  the  condition  pans  actually  unrecognized  until  deformities  begin  ' 
occur.     Should  they   be  comnlained    of  by  a    pregnant  woman,  careful   \^h'^ 
examination  should  be  in^iyteo  upon,  in  order  that  such  deformity,  as  may  reorieT 
Approaching  delivery  difficult  or  inipos!*ib!e,  may  be  appreciated  in  due  tiiiie. 

In  patienb*  not  pregnant  the  first  defonnitv  will  probably  be  noli.    ^       •' 
vertebral  column,  while  the  pelvis  will  remain  intact.     Changes  in  the 
in  the  limbs  are  more  ea.sily  appreciated  and  ordinarily  earlier  recognivru      *■ 
adjoining  figure  (Fig-  282),  taken  from  the  Dupuylren  collection,  illustrate*  one < 
the  most  remarkable  cssm  of  this  kind  on  record. 


Spontanetnw  f rati  tin  ji^  espceiiilly  of  the  long  bones,  art*  frequent. 
These  may  refu^*  to  unite  proprly,  and  false  joiot8  may  result.  The 
iirim^  will  under  these  dreLitustanee;^  contain  an  excess  of  mineral  salts, 
carlnmates^  phosphates,  and  oxalates,  and  when  thest*  are  discovered  in 
the  urine  of  tliose  suHering  from  fractures  it  shoidd  always  he  a  warning 
in  adniinistcr  calcium  salts  and  mineral  acids  internally,  pi-eferably 
phosphoric,  and  to  carefully  watch  the  excretions. 


Fio.  282. 


;  celebrated  case  of  Moraud,  1753.—Bkc1cton  now  in  Mue^  Dupuytren. 

Tile  PRf)GRES8  of  the  disease  is  slow,  yet  steady,  and  often  not  easily 
checked,  if  at  all  atft^etetl,  by  mineral  acids.  Occurring  in  jire^uant 
women,  it  may  be  cheeked  after  delivery,  es]iecially  if  the  child  be  nnt 
allowed  to  nurj^e  from  the  mother.  In  some  instances  it  wcnrs  witli 
each  snccessive  confinement  in  the  same  fKitient,  and  makes  distinet 
advnnte  witii  each  fresh  attack. 

The  PEt>GXC>Hi8  is  therc^fore  unfavorable,  least  so  in  puer[>eral  ca^cs. 

An  hifanfilf  form,  as  well  as  tifftfaifm-m,  has  been  described,  but  it  ia  doulit- 
ful  whether  these  forms  really  eoaie  tinder  thi'  stone  cutegorv,  and  whether  they 
are  not  m an i feat ati on s  of  rickets.  A  aeniif  form  has  also  feeen  described  which 
affects  for  the  moat  part  the  sternum  and  thurax.  which  m  characterized  by  excess 
of  nervtais  excitability  and  by  hnne-pains,  ai<  well  as  by  liability  to  multiple  frac- 
ture opon  the  slightef*t  provocation.  This  form,  however,  ditters  but  little  from 
the  osteoporosiij^  of  advanced  years,  and  scarcely  deserves  distinct  eonsiderattOD. 
Certain  writers  have  also  f*poken  of  a  sjpupfmtmiic  fomi  observed  in  cases  of  cancer, 
syphilis,  scurvy,  etc.,  whicn,  linwever,  is  entirely  unnecessary,  since  the  fractures 
oec  u  r  ri  n  g  in  t  tt^es  o  f  cji  n  ce  r  i  >  r  syphilis  a  re  d  u  e  to  seco  n  d  ary  lesions  o  f  t  h  e  a  a  m  e 
character,  while  those  occurring  during  scurvy  are  simply  an  expression  of  i«tar- 
vation  and  w^eakening  even  of  the  bones.  Cases  of  cancer^  for  instance^  where 
bones  have  broken  without  being  previously  weakened  by  secondary  growths,  have 
been  described,  but  are  exceedingly  rare  and  need  only  to  be  mentioned  here. 


678        AFFECTIONS  OF  THE  TISSUES  AND  TISSL'E-SYSTEMS, 

The  TREATMENT  for  all  these  conditions  must  be  remov&l  of  the  cause  if  di4 
coverable,  and  the  administratioD  of  calcium  salts  in  accessible  shape,  as  id 

ot"  rickets. 

Osteopsathyrosis,  or  Fragility  of  Bones. — Tliij^  s^eenis  to  l>e  a  coq 

dition  distinct  fnmi  ostCM^niidiii'ia,  just  de?icrd»e«i,  it  boiiijr»  niort*  than  tfc 
other,  a  condition  due  to  troplrie  nerve  disturbance.  The  eundition  ^eeiii 
tobL*  hereditary,  often  extending  through  M*vera!  geiiemtioni*.    It  ijJi  cl 
racterized  by  fmeture  of  loiitr  bones  npon  the  slii^iflitest  pro\T>cation,  at 
is  a  disease  common  to  nil  a^es.     \\  hile  apj^arently  c«mgemtal  in  origin 
it  j^ersist*^  often  throughout  life,  n*>  impression  being  made  upon  the  coa 
(lition  by  me4lieation*     It  18  m^t  cburaeteri/AHl  hy  distinctive  tiistologi<i 
changes,  and  all  theories  lieretofore  atlvaneed  towaixl  its  explanation  ar 
disap|Mjinting.     We  are  as  yet  in  complete  iguonince  as  to  its  imiLse.     It 
is  seen  J  at   least  in   this  country,  uiost  ofteu  in  paniic'K  and  Inmates  of 
fu^ane  a^^hntm.     The  ease  Avith   winch   the  bones  of  such  patients  an* 
broken  has  given  rise  to  repeated  charges  of  violence  or  honiieide.    From 
one  ease  in  which  this  charge  was  maJe  I  secured  sjieeiniens  of  the  ril>s, 
winch  were  so  fmgile  that  they  could  lye  easily  crumbled  between  tlie 
fingers.      Such    patients  might  easily    sustain   serious  fractures    whe 
undergoing  necessiiry  restraint,  even  of  tlie  gentlest  nature. 

Km.  283. 


Osteopsathyrosis  <B1anehftrd*s  case)« 

Osteopsathyrosis  of  this  congenital  type  is  perhaps  best  illuBtrated  by  n  cs^ 
reported  by  Blanchard  of  f'hicag(>,'  in  the  case  of  a  woman  twenty *seven  yean*  of  j 
age  at  the  time  of  his  report,  who  up  to  that  time  had  sustained  over  one  hundred! 
fractures.    In  her  eaMe  it  was  nuffieient  to  merely  gently  slide  from  the  sofo  to  thtl 

*  Tmfui  Am,  (hikopmik  Aifmt, 
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floor  to  break  some  bone.  Treatment  in  her  case  bad  been  of  no  avail  (Fig.  283). 
It  is  important  to  impress  these  facts  upon  the  mind  of  readers,  because  allegations 
of  undue  violence  are  frec^uently  made  in  these  cases,  which,  especially  in  asylums, 
may  be  most  unjust  and  difficult  to  prove  or  disprove. 

Senile  Pra^ity  of  Bones. — This  simply  means  weakening  of  the 
bones,  which  is  incident  to  advanced  age  in  either  sex  due  to  and  com- 
prised under  the  term  osteoporosis.  Added  to  this,  in  certain  places  is  a 
positive  change  in  shape,  also  characterizing  the  senile  condition — e.  g, 
the  neck  of  the  femur.  Under  these  circumstances  bones  will  break 
with  a  minimum  of  violence  and  without  invoking  any  theory  of  osteo- 
malacia, osteopsathyrosis,  or  the  like.  As  bone  disappears  under  these 
circumstances,  fat  usually  takes  its  place,  so  that  while  the  volume  of 
the  bone  may  be  not  particularly  diminished,  it  weight  and  density  are 
materially  altered.     (  Vide  also  introductory  remarks  to  this  chapter.) 

Atrophic  Elongration. — ^This  is  a  term  first  applied  by  Oilier,  and 
refers  to  a  distinct  type  of  alteration  in  long  bones  by  which  their  actual 
volume  is  relatively  diminished,  although  they  incredse  in  length.  It  is 
produced  largely  by  lack  of  pressure,  and  is  seen  in  many  amputated 
stumps,  in  which  it  has  much  to  do  with  the  conicity  of  the  same.  It 
is  seen  in  another  expression  in  certain  cases  of  typhoid  fever  or  in 
forced  confinement  of  the  young  to  bed,  where  the  bones  appear  to  grow 
at  a  much  more  rapid  rate  than  normal.  It  may  also  be  dne  to  unequal 
amounts,  or  defects,  of  nutritive  supply,  especially  that  furnished  by  the 
periosteum,  and  in  certain  other  cases  seems  to  be  a  purely  reflex  or 
trophoneurotic  change  which  is  always  inexplicable.  Frequently  accom- 
panying it  is  muscular  wasting,  which  is  to  be  explained  rather  by  reflex 
action  through  the  cord,  produced  perhaps  through  the  mechanism  of 
the  terminal  filaments  of  the  articular  nerves. 

Ostitis  deformans,  or,  as  it  is  often  called,  Paget's  disease  of  the 
bones,  is  a  condition  found  alike  in  long  and  flat  bones,  the  osseous  tis- 
sue being  condensed  in  texture  and  increased  in  amount,  or  at  other 
times  the  osseous  tissue  becoming  quite  porous  and  the  spongy  tissue 
rarefied  without  alteration  in  the  marrow.  It  is  due  to  the  unknown 
causes  which  may  be  summed  up  in  the  expression  trophoneurotic,  a 
painful  and  a  painless  fonri  having  been  described,  the  former  the  more 
frequent.  It  produces  deformities,  disfigurements,  and  hypertrophies 
of  the  long  bones.  It  is  distinguished  from  arthritis  deforraanSy 
described  in  Chapter  XXXIII.,  which  is  a  distinct  malady,  this  under 
consideration  having  no  particular  reference  to  joint  structures. 

In  the  skull  it  is  usually  the  face  bones  which  are  most  involved, 
although  the  disease  often  commences  in  the  cranial  bones.  The  skull 
proi>er  may  be  thickened  even  to  three  centimetres.  The  thorax  becomes 
globular  or  cubic  in  form  ;  the  arms  are  relatively  too  long,  and  there  is 
usually  dorsal  kyphosis ;  the  pelvis  is  thickened  and  distorted ;  the  ribs 
are  augmented  in  size,  the  femora  irregularly  curved ;  the  patellae 
enlarged ;  the  tibiae  more  massive  and  their  curves  exaggerated.  The 
disease  is  essentially  a  symmetrical  one,  commencing  for  the  most  part  in 
the  cranium  and  radius.  Fractures  are  rare,  because  the  bones  become 
stronger  rather  than  weaker  (Fig.  284). 

In  many  instances  these  changes  are  accompanied  by  severe  pains,  sometimes 
exaggerated  by  pressure.    The  malady  is  usually  regarded  as  rheumatism,  but  it 
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p3U8t  be  said  that,  even  were  accurate  diagnosis  made  early,  it  would  scarcely  avail 
in  treatment,  since  there  is  none  for  it.  It  may  require  to  be  distinguished  from 
hereditary  syphilis,  in  which  the  tibiae  have  more  of  the  sabre  shape ;  from  acro- 

FiG.  284. 


Ostitis  deformans  (Paget). 

megalyy  soon  to  be  described,  or  leantians,  which  begins  in  the  bones  of  the  face 
and  involves  the  cranium  only  secondarily. 

Osteoarthropathie  hypertrophiante  pneumique. — Under  tliis  title, 
which  has  no  exact  equivalent  in  English,  was  described  in  1890,  by 
Marie,  a  peculiar  affection  which  is  usually  spoken  of  in  this  countr}* 
as  Marie's  disease.  This  is  for  the  most  j)art  a  pulmonar}'  affection 
accompanied  by  enlargement  of  the  extremities.  There  is  some  reason 
to  think  that,  whatever  it  be,  there  are  present  some  micro-organismrJ 
giving  rise  to  products  that  are  absorbed  into  the  general  circulation,  the 
result  of  whose  presence  is  an  irritative  hypertrophy  of  certain  pa^t^, 
particularly  the  joints  and  ends  of  the  fingers,  the  elbow-,  shoulder-, 
and  knee-joints,  and  often  the  wrist.  There  is  also  ordinarily  dors<>- 
lunibar  kyphosis,  which  in  acromegaly  is  usually  cervico-dorsiil. 
The  cranium  remains  intact;  the  borders  of  the  jaw  are  sometimes 
involved. 

Clinically,  it  is  characterized  frequently  by  articular  pains,  occasionally  by 
excessive  perspiration  and  by  certain  cutaneous  eruptions  or  pigmentations.  In 
the  bones  involved  are  found  areas  of  new  bone- formation,  and  synostosis  of 
adjoining  bones  is  possible.  It  is  most  commonly  seen  in  males  of  adult  aee. 
From  Pau:et's  disease  and  from  acromegalv  it  is  distinguished  bv  not  involving  tbe 
head  at  all  (Fig.  286). 

Acromegraly  is  so  named  from  its  tendency  to  increase  the  volume  of 
the  bone  extremities  or  apices.  The  first  case  of  this  disease  was  pul)- 
lished  by  Marie  in  1885.     It  is  characterized  by  progressive  increase  in 


weight,  bv  en1arg<?nK'iU  of  all  tht-  extremities*  boties  and  soft  tissues 
alike,  but  t!ie  lutist  elianu-tt  ristit:  invulvenient  is  tlmi  of  the  lower  jaw, 
the  upi>er  jaw  heiug  little  if  at  all  atfectetL  The  lower  jaw  as8Uiues 
tniornious  size  and  projects  so  that  its  teeth  nre  far  in  frt>nt  of  those  of 
tlie  uppr.     The  supraorbital  ridges  enlarge,  as  do  ai^o  tlie  sternal  ends 

Fm.  285. 


OffieoftribrapAthy  (Mnrle). 


Acromegaly  toriglnal). 


of  the  elavieles  and  eostal  eartilages.  As  the  diseast^  progresses  the  ribs 
I       are  widened  and  the  seajjulie  enlarged,  the  vertebrae  and  the  interverte- 

bra!  eartihiges  thiekened  and   fused   together,  eansing  iisnally  eervneo- 

dorsal  kyphosis.  The  long  bont>s  of  the  limbs  softer  later,  esjieeially  at 
I  the  hiwertnost  joint  ends — /.  f»  hands  and  feet.  The  viseeni  are  rarely 
I        affected,  lint  there  is  a  ptx^uliar  antl  ehanieteristie  enlargement,  usually 

of  the  thyroid  and  pituitary  bodies.  The  lower  eervieal  ganglion  of  the 
I  symixithetie  is  also  seleri>sed  ;  tlie  inneous  niend>nine  of  the  nose  is 
I  usually  hyf>ertroj>hied  ;  the  uvula  is  enlarged,  wliile  often  the  larynx 
'        participates  in  the  elianges.     Acromegaly  is  essentially  synnnetrical,  and 

for  each  change  U]jiin  one  side  of  the   IkhIv  we   notice  a  corresponding 

Em  upon  tlie  *>thcr.     Particnlar  fi^atiu-es  are  observe<l  in  inat%^idual 
ut  the  above  are  practically  common  to  alL 
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The  underlying  pathological  conclilian  is  b»  yet  undetermined,  though  i 
inJicattonB  point  to  I  at*'  alterations  alon^  the  oriiripal  rranio-phfiri/nf^fial  tritH  *, 
the  young  embryo,  whose  remains  are  hest  knawn  in  the  pituitary  body  aod  Ul6 

Fio.  287. 


UaQil  Bud  foot  of  natural  size  c^ontraated  with  ftcrom«K«llG  cirtremftlen. 


thyroid.    The  greatest  complaint  usually  is  of  headache,  which  ts  difficult  or! 
impossible  of  relief.    The  disease  is*  steady^  progret<aive,  unaffected  by  treattiiei 
and  the  prognosis  bad,  though  its  course  be  slow. 

Leontiasie. — A  ilitfuH%  bilateml,  syjiiiHetriral  liy|M^rtrtijjtiy  nf  thei 
bones  of  the  lliee  and  lator  of  the  rninium,  (leM-ribctl  first  by  Viivhow, 
the  reitl  origin  apjieitring  to  be  in  tlie  sui)erior  niaxillie,  the  i*esuh  Wiwgj 
a  peculiar  leonine  a[ij>o«iranoe  nf  the  face,  whence  the  name  given  to  the 
disease.     There  i^<  no  distinct  tnnn>r-forniation  in  the  Ikuic,  but  ratlier 


Fig.  288, 


lA^ontiii^b :  skull  of  a  Chinese  wniuan  (.U.  *?.  A,  Museum^  No.  10,6'XtK 

the  entire  structure  of  the  l>onc>  involved  is  affectwK  As  it  advances — 
for  this  it  always  does — function  uf  tite  parts  is  interfci'cd  witli,  masti- 
cation l>ee(»nies  iriipossilde,  iu-iidnchi^  and  |min  niv>  constant.  The  s]x*cial 
sensei*  are  disturbed  because  uf  involvement  of  their  nerves,  and  jmtients  ' 
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die  usually  from  inanition,  because  no  longer  able  to  chew  and  swallow 
food.  It  is  distinguished  from  Paget's  disease,  because  it  shows  no 
tendency  to  involve  the  rest  of  the  skeleton  ;  from  acromegaly,  in  which 
the  general  shape  of  the  jaw  is  preserved,  though  its  dimensions  are 
magnified ;  from  tumors  of  the  jaw  or  face,  because  of  its  symmetrical 
enlargement.  Its  pathogeny  is  as  obscure  as  that  of  the  other  bone 
aflFections  mentioned  in  this  list,  and  its  treatment  as  unsatisfactory. 

TxTMOBS  OP  Bone. 

As  between  the  various  hypertrophic  conditions  of  the  bones  just 
above  catalogued  we  must  distinguish  the  true  neoplasms,  which  answer 

Fig.  289. 


Multiple  exostoses,  congenital  (Fischer). 

all  the  requirements  of  the  definition  given  in  Chapter  XXVI.,  but 
which  deserve  special  consideration  here  because  of  their  importance. 
There  are  few  if  any  of  the  true  tumors  which  may  not  be  met  with  in 
bone,  including  the  periosteum. 

Fibromata  of  even  large  size  spring  from  the  periosteum,  especially 
about  the  jaws  and  from  the  base  of  the  skull,  from  which  latter  place 
they  may  project  into  the  nasopharj^nx  and  seriously  interfere  with  the 
welfare  of  the  patient.  Some  of  these  tumors  are  soft  and  succulent,  as 
well  as  extremely  vascular,  and  I  have  seen  death  occur  upon  the  table 
in  an  endeavor  to  remove  a  growth  of  this  kind,  hemorrhage  being 
simply  uncontrollable. 

Cartilagrinous  tumors,  as  stated  in  Chapter  XXVI.,  are  not  often 
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found  out&ide  of  the  liony  skeletnii.    They  niay  spring  from  cardlnginuiis 
extremities  of  growing  bones^  fmni  epiphyseal  rartila^Lfes,  or  from  the  J 

interior  of  long  and  short  hone^,  whenaj 
Fio,  290*  their  origin  is  probably  due  to  ineliuaoii| 

of  eiirtikginous  elements,  as   compfp-J 
liendwl    in    Cohnheim*^     theorj\       lal 
y(»initr  eljildren  they  are  often  tunltiplel 
and  involve  varions  {Kirt*^  of  the  iHxly.j 
Oeearring  in  adnlt?^,  they  are  less  ofteD ' 
miihiple,  but  may  attain  eousiderable 
size.     They  are  found  most  often  abont 
the  ribs,  sternum,  pelvis,  and   femora* 
If  the  entire  structure  f>f  a  given  \wiu^.\ 
lie  invt)lved  in  a  grovsth  of  this  kind, 
its  eratlieation^ — that   is,  umpuUition^ — 
^vill    pi'obai)ly    l>e    called    for.      Wheit 
otherwise,  complete  removal  with  care- 
ful  cauterization  of  the   hsL^   of  the 
growtti  i*r  snrfiiee  from  which  it  sprang  j 
will   usmilly  be  en*pngh.     These  t^rii-^ 
/  #-V    ^1^^  lagioous  tumors  tend  on   the  one  hand 

'     ^^^^  ^jj  mucoid  softening  and  cvstic  forma- J 

tion,  and  on  the  other  to  mieification  orj 
ossiti cation,  l>y  which  the  original  carti- 
higinoos  character  of  the  growth  may] 
be  rrmcealcil, 

Osteomata  a  it  by  some  writers  I 
made  to  include  exmiosc^  and  hyper^i 
o^to^e.^.  In  accordance  with  the  Hyt^tcmi 
adhered  to  in  this  work,  only  those  growths  are  considered!  a,**  tumoiHi 
which  are  «tf  no  physiologieal  usefuhiess,  and  I  slionhi  prefer  to  main*] 
tain  a  distint^tion  between  ostenmata  anti  the  exostoses  (Fig,  289)  or] 
hone-hypcrtniphics,  wliieb  prtain  either  to  evolutionary  relics  or  taj 
constitntioiial  alfeetitms. 

There  is,  however,  a  jieeidiiir  form  of  exostosis  which  becomes  covered  1 


Exostosis  bursa U  (Orlow). 


Fm.  29K 


•^>. 


tr^2 


mS^'^ 


Canct'lluus  osteoinata  sprluging  from  the  dl|iln^  (Muste  Dupiiytronf. 


by  an  adventitious  bursa,  whose  walls  become  in  time  quite  thick,  an 
whicli  now  goes  everywhere  under  the  name  c^odosi^  btusala.     In  die 
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of  this  bursa  will  be  frequently  found  rice-grain  or  other  fibrinous 
concretionsi.  This  lesion  is  comnuin  in  the  neigh  ho  rhoixl  of  joints, 
and  the  new  bur^a  frequently  eommunieittes  with  the  joint-cavity 
(Fig.  290J, 

Osteomata  are  of  all  degrees  of  consisteneej  from  the  Miftent  sprmg-y  bone-tbsue 
to  the  densest  ivory  growth.  They  partate  in  character  *if  the  nature  of  the  bone 
in  which  they  originate.  They  give  pain  only  ordinarily  as  they  eauf^e  prej^aure 
mion  nerve-trmik.'?.     Other  disturbanceiJ  may  alao  be  caused  by  pre^^i^ure. 

These  tumors  also  tnay  be  multiple,  thouja:h  ui^ually  single ;  uo  part  of  the 
oaseotif^  skeleton  is  exempL  Ingrowths  from  the  cranial  bones  raay  produce  all 
the  Mgns  of  brain-tumors  (Fig.  2lil ).  They  eall  always  for  operative  interference, 
which  raay  be  simple  or  moftt  dangerous  in  aceordance  with  their  site  and  size. 
Very  often  amputation  or  resection  is  necessitated. 


Fig,  292. 


Fio.  293. 


I, 


^^V 


na  of  femur  (origltiaL^  Fiingatlng  ogteoB&rcomu  of  tranium  {Pemberton). 


Myxomata  are  rare  in  bnne,  and  are  seen  usiuilly  rmly  as  <le^eu- 
emted  forms  vd"  carUlaginons  liony  or  malignant  growths.  They  lead 
to  cystie  degeneration.  A  primary  growtli  of  tliis  kind  must  have  for 
its  origin  the  hnne-iuarrow,  surh  eases  having  been  deseribed. 

Sarcoma  of  bone  is  often  spuki'u  of  as  osteo sarcoma,  tlu*  former 
term,  however,  being  pndendile.  This  orrnrs  nnist  eotnnitmlv  in  the 
long  bones?,  although   none  are  e.\empt ;  usnally  single,  it   neverthelcsa 
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may  be  muhi|>le.  It  occurs  fit^queiitly  in  the  young,  is  seen  even  at 
birth,  iintl  in  thest^  inatiiiiet's  is  .hu|i|m>h:'(1  to  take  its  origin  iisually  frorn 
t'{>i|)liys<>al  structures.  No  pcj^iinl  uf  lli'v  is,  however,  excmjjt.  Tutunr- 
attain  stuiietijiics  cnonnuus  size.  Marsh  has  iv<'cnt!y  <lescnbed  such  a 
tTiiiujr  weighing  thirty-tlircc  imkhhIs.  Micrc>s4;u)m*aily,  these  tumf)r? 
may  assume  eitlier  of  the  varieties,  those  of  tlie  most  rapid  growth 
l>ei  ng  foil  ml  nitlier  of  the  ronmi-iHfeff  tyi>e,  while  those  of  slow  gr<»wth 
aiv  usually  iUi/fhiil  or  euntain  giant  cells. 

Sart'^imata  fretnieutly  ri>e  fruni  the  prrlosfi^Htth  (Commencing  in  llu' 
iuterior  of  a  hone,  they  are  known  us  infraoHscoits^  and  as  they  develop, 
for  the  most  part  \'ery  slowly,  they  ex^mnd  the  bone  more  or  less  j^ym- 

FiG.  294. 
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OHU'iwuri  cimu  y)t  buiQcrus. 


metrically,  in  distinction  to  those  growths  of  external  origin  which  i 
arc  in  evidence  on  one  or  another  aspect  of  the  hone  involvt*d,  Tli«r| 
fornier  are  also  sometimes  spoken  of  as  central  mrconwUt, 

They  have  to  be  dirttiM^uished  for  the  most  part  from  tnhercular,  more  mrelr 
hnm  syphilitic,  lesions.  From  the  tivrmer  they  differ  in  tliiit  they  do  not  produce 
the  eharucterbtic  starting  pjiins  at  night  rmr  tlie  characterieitic  niu»cle-pp^-"'  ""1 
niuscle-atro]>hy.  The  tvfw  vnrie^^ — deep  cirenhuion  being,  however,  «> 
there  is  often  a  superfieini  appearanee  strongly  reminding  oae  of  tubercula  i  . .: 
f!^o,  too,  the  central  form  gro^^^n  for  the  nuwl  piirt  toward  the  epiphyses,  tending  to 
spread  and  involve  joints  in  a  way  quite  snnilar  to  tubercular  affections.  The 
general  history  and  appearance  of  the  patient  mii«t  be  carefully  regarded  in  faro 
xng  one  or  the  other  oiacnosis. 

Harcomata  are  peculiar! v  prone  to  degnwraHons^  particularly  mttcftid  and  mjfX*'^ 
omatom^  and  heitmrrkages  ;  lej$s  ^q  to  calcification  and  edification^  and  still  less  so  id  J 
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pyoffenic  in/eetwn.  In  many  t*f  these  coses,  moroover,  jieculiar  dendritic  formation 
of  new  bone,  or  that  in  layt^rs,  in  noticeable.  The  pif^mentfd  form  of  growth  is 
cxeeedingly  rare  in  bone;  tlissein  in  at  ion,  especially  tn  the  lungs,  in  much  more 
common;  and  the  lungn  are  not  inJretjoently  involved  in  ay:gravated  eases.  This 
should  often  be  taken  into  consideration  before  operatiufr> 

iSareoma  iKJt  iiifrrqiieiitly  has  its  iiritfin  from  the  oaliiis  of  a  didaye*! 
bone-union,  and  1  lia%'e  had  repeatt^cllv  to  amputate  for  this  most 
un|deiisnot  .seqtitd  of  fracttire.     (See  Fig,  297,) 

As  tlie  disease  advanees  there  is  increase  of  pain,  iisnally  with 
inercuising  eiiehexia,  while  augmentation  in  size  of  suidi  a  tmnor  joay 

make  a  limb  uc»t  only  useless,  but  tlie 

^^^^'  295.  sourn'  cd*  gi'eatest    an  nova  nee    and 

difficulty  in  management  of  the  ease. 

►**  1 1  Trkatm EXT,— There  is  but  one 

t  rea t  me  n  t  i  n  eases  w It  i  tdi  will  j  h^  n n  i  t 

f/  it — amputation    id'   limbs,    extirpii- 

tion  of  tumors  f'nun  eertain  bones^  or 
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«if  the  upper  or  lower  jaw  w*e  remove  it  in  whole  or  in  part,     Sareon 

of  the  spine  is  ino{>eniblej  that  of  the  jm^Ivis  for  the  most  jjart  eqaallj 
so.  In  al)8ohitely  inoiKniible  case-s  treatment  by  the  toxines  of  er\-?ipela 
may  be  tested.  In  all  the  ease.*^  whem  pain  is  s^evere  it  is  only  hamaE 
to  ndminister  t>piates,  whieh  under  these  eireiimstanee^s  are  both  aniKlyne 
stiniolant,  and  alniost  nutritive.  Patients  in  this  dej^perate  eonditiii 
slinuld  not  be  allowed  to  suffer,  and  o|>ium  in  assimilable  form  shouU 
always  be  admniisterr<l  to  any  amonnt  neeessjiry. 

Endothelioma. — We  are  lianlly  yet  in  a  jMtsition  to  s|>eak  very  del 
initely  with  re^nl  to  this  growth,  espeeially  in  boue,  where,  by  the  lira* 
it  comes  under  observation,  its  original  ehameteristies  will  have  under- 
gone m(*re  or  less  altenition.  There  is,  however,  gcwKl  reason  to  think 
that  80iue  of  the  growths,  esjx'eially  uf  the  softer  variety,  described  a^^ 
the  eentral  sareumata,  belimg  really  among  the  endothelinmata.  At  all 
eyeut^Sj  they  are  essentially  nuiligiutnt,  and  are  to  be  treated  iu  exacdv 
the  same  way  as  the  growths  for  which  they  are  mistiikeu. 

Fig.  297. 


:-^\ 


m 


,v?.-fi 


^^ 


Sarcoma  developing  m  < 


Epitheliomata  and  carcinomata,  in  geneml,  being  distinetly 
epitheihft  orh/fit^  vnn  never  originate  normaily  in  bniie.  It  is  ehanieter* 
istie  of  tliese  cnneenHis  growths,  hnwevi'r,  tliat  frnm  >iirn>nuding  stnu> 
tares  tbey  may  spread  to  ami  in^ulvc  lK)ne»  in  ^^hieh  east*  we  liave  an 
t'ftitin'fiid  tnjiftrntion  of  tlie  latter  whieh  is  distiuet  and  elianicteristie^ 
Under  these  eireumstauees,  and  these  only,  h  it  jMi^sible  to  have  tr 
eaneer  nf  bone,  save  only  in  the  nuv  (*ases  in  wliieh  it  is  of  distincllj 
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metaMatic  origin,  these  latter  being  especially  cases  of  cancer  of  the  breast, 
in  which  we  occasionally  have  metastatic  foci  even  in  the  distant  bones 
of  the  skeleton,  but  especially  in  the  sternum. 

Error  in  diagnosis  can  only  here  arise  when  the  secondary  disease  is 
distant  from  the  primary,  but  will  be  less  frequent  if  the  possibility  of 
metastasis  be  borne  in  mind. 

For  such  secondary  or  metastatic  growths  there  can  be  but  one  treat- 
ment, if  any  be  possible — that  is,  merciless  extirpation. 

Vol.  1.— 44 


CHAPTER  XXXVI. 

FRACTURES. 
By  H.  H.  Mudd,  M.  D. 


The  term /roc/ure,  in  surgery,  is  applied  to  a  break  or  solution  in  the 
continuity  of  a  bone  or  cartilage.  Fractures  are  said  to  constitute  one- 
seventh  of  all  injuries.  They  are  ten  times  as  frequent  as  dislocations. 
This  break  may  be  a  dent  or  an  irregular  depression,  as  frequently  occurs 
in  the  flat  bones.  The  bone  may  be  compressed,  as  happens  in  the 
irregular  bones,  or  the  break  may  be  a  complete  separation  of  the  frag- 
ments of  a  bone  with  displacement. 

In  order  to  give  accurate  meaning  to  the  term  fracture  one  must 
modify  it  by  a  Qualifying  adjective  or  distinguish  it  by  some  phrase  or 
name  that  ^vill  aesignate  its  characteristics.     Thus  we  classify  fractures, 
first,  as  Incomplete  and  Complete.     Incomplete  fractures  may  be  sub- 
divided as  follows :  {A\  The  separation  of  an  apophysis^  the  ddachmerd 
of  a  fragmeM  by  a  cutting  instrument,  or  the  fracture  of  the  malleolus, 
which,  although  exhibiting  complete  detachment  of  a  portion  of  bone,  is 
classed  as  an  incomplete  fracture  because  the  body  of  the  bone  remains 
intact.      {B)  The  green-sivik  fradurCy  which  is  the  bending  of  a  long 
bone,  notably  of  the  radius  and  ulna.     This  occurs  only  in  young  sub- 
jects.    (C)  The  fissured  frax^turej  which  is  a  line  of  fracture  extending 
partly  across  a  flat  bone,  as  the  parietal,  or  a  fracture  in  a  long  bone 
which  does  not  completely  sever  a  fragment  from  the  body  of  the  bono. 
In  the  long  bones  this  fracture  usually  begins  at  the  expanded  end 
and  extends  into,  but  not  through,  the  shaft.     The  line  of  a  fissure 
may  be  spiral  in  its  course.     (/>)  A  depressed  fracture  is  a  dent  in  the 
surfixce  of  a  bone  which  is  produced  by  direct  violence.     It  may  occur 
in  the  shaft  of  a  long  bone ;  is  more  frequent  in  the  spongy  bones,  but 
it  is  most  common  in  the  flat  bones  of  the  skull.    {E)  Partial  fracture.^. 
The  green-stick  fractures,  the  fissured  and  depressed  fractures,  are  jwr- 
tial  fractures,  but  there  is  a  fracture  which,  although  it  may  jK>ssibly  Ix* 
(complete,  comes  properly  under  the  designation  of  i>artial  fracture.     It 
is  a  fracture  without  mobility  and  without  displacement.     Crepitus  is 
absent,  but  an  injury  to  the  bone  is  evident  by  imj)aired  function,  pain, 
and  swelling.     The  swelling  develops  slowly  as  the  osteoplastic  depi>sit 
envelops  the  injured  part.     This  jjartial  fracture  is  frequently  obscr^'ed 
in  the  clavicle,  but  it  occurs  also  in  other  long  bones. 

It  may  not  be  recognized  for  Reveral  days  or  until  repair  is  advanced.  If  the 
patient  is  submitted  to  the  close  inspection'of  the  surgeon  soon  after  the  injury, 
pressure  may  elicit  slight  mobility  and  possibly  crepitus.  This  fracture  affectii 
children  and  young  adults  more  than  older  subjects.     The  pathology  of  such  fnic- 
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turei?  is  that  of  the  simplest  fracture*.  The  periosteal  covering  miiy  not  be  broken. 
If  a  oeiid  h  prt^eatj  il  may  resist  ioimediate  oflbrt  for  corrcetionj  but  gradually 
under  pressure  or  by  oature'a  nutritive  ehsiiige.s  it  i**  slowly  eliminated.  The 
adjustment  of  the  fractured  surfaceii  is  practically  perfect  and  re]»air  is  rapid. 
Recovery  ij*  !<ometimeH  8o  rapid  and  seemingly  perfect  that  it  might  excite  a  doubt 
ail  to  the  existence  of  a  break.  Such  breaks^^,  however^  do  occur,  and  grave  disai^ter 
may  follow  their  non-recognition  and  neglect.  By  secondary  bending  or  diwplace- 
nient  they  occai*ionally  force  thejdiysician  to  a  recognition  of  the  wisdom  of  treat- 
ing doubtful  cane*  a'**  iractureB»  The  clinical  !*ymptoni!*  may  be  limited  to  impaired 
function  and  a  sen^^itive  area  over  the  bone. 

Complete  fractures  tnny  Ijc  clay-Kified  as  follows:  (^t)  A  trnnmerm 
fnicture  is  uue  In  wliitli  the  Vme  of  tract tirt'  makes  a  right  aiigh^  with 

the  axis  of  tlie  hone  ui-Avhurc  it  dwis 

f*iO'  29S.  not  vary  Iron)  it  niorc  than  ton  or 

twenty  degrees.     The  8urfaoe?<  must 
he  so  near  a  riglit  angle  that  they 


Fig.  299. 
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will  Oppose  eiu'li  fvthcr,  and  not  slip  so  as  t*>  tjverlap  after  adjimtinent. 
Irregular  sornited  siirfaees  often  aid  in  maintaining  the  adjnstment. 

(/I)  An  oUiffue  fnietnre  is  one  in  whit^h  the  litie  of  fnietnre  is  at  an 
angle  of  nut  lesy  than  ten  degi*ees  n*»r  niore  than  seventy  clegrees  with 
the  axis  of  the  hone.  It  is  intermediate  between  a  transverse  and  a 
longitudinal  fraetnre.  The  surfaeen  are  at  sneh  an  angle  tljat  even  if 
they  are  well  ailjusted   there  is  a  disposition  to  overlapping.     Any  fVtrce 
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tending  to  shorten  the  bone,  whether  it  be  pressure  or  muscular  contrac- 
tion, produces  displacement  with  consequent  shortening.  The  fracturpd 
surfaces  are  disposed  to  slip  one  on  the  other  until  there  is  overlapping. 

(C)  LonffitxuUnal  fractures  approach  the  axis  of  the  bone,  ana  may 
extend  from  one  end  of  the  bone  to  the  other,  or,  entering  at  one  end  of 
it,  may  ]:)ass  very  obliquely  through  the  bone  to  emerge  at  some  distance 
from  the  point  of  entrance  on  one  side  of  the  shaft 

(/))  The  epiphyseal  fracture  is  of  course  found  only  in  the  young  sub- 
ject, not  after  the  twenty-first  year.  It  is  the  separation  of  the  articular 
end  of  the  bone  from  the  shaft ;  the  separation  occurs  at  the  cartilagi- 
nous junction  of  the  shaft  and  the  expanded  extremity.  This  line  is 
transverse,  except  as  it  finds  irregularity  in  the  overlapping  of  a  portion 
of  the  shaft,  as  at  the  tubercle  of  the  tibia.  The  cartilaginous  lamina 
between  the  shaft  and  .epiphysis  is  not  suddenly  obliterated  at  one  time, 
so  that  where  the  separation  occurs  at  a  time  when  it  is  partly  ossified 
portions  of  the  shaft  or  epiphysis  are  broken  off,  usually  as  thin  scales 
of  bone.  It  requires  considerable  force  to  produce  such  a  fracture,  and 
the  damage  inflicted  is  often  increased  by  the  stripping  of  the  periosteum 
from  the  shaft. 

(E)  A  multiple  fracture  occurs  when  there  is  a  fracture  at  separate 
jK)ints  of  a  bone  or  when  there  are  several  fractures  in  different  bones 
at  the  same  time.  This  term  should  not,  however,  be  applied  to  the 
fracture  of  associated  parallel  bones,  such  as  the  radius  and  ulna  or  the 
tibia  and  fibula,  when  only  one  break  in  each  is  present,  for  they  act  as 
a  common  bone  in  resisting  violence.  A  multiple  fracture  of  a  single 
bone  implies  that  the  fractured  points  are  separate  and  are  not  close 
together.  A  bone  may  be  broken  into  a  number  of  fragments,  but  if 
the  lines  of  fracture  run  one  into  the  other  and  the  fragments  are 
comparatively  small,  it  becomes  a  comminuted  fracture. 

(F)  An  impacted  fracture  is  where  one  fragment  penetrates  the 
other  and  becomes  imbedded  in  it.  This  fracture  may  occur  in  any 
part  of  a  long  bone,  but  is  most  frequent  in  the  expanded  extremity, 
where  a  point  of  bone  is  likely  to  be  entangled  in  the  cancel  la  te<l  lx>ne. 
The  interlocking  of  the  fragments  must  be  firm  enough  to  give  some 
stability  to  the  parts  and  to  resist  free  movement  at  the  line  of  fracture. 
This  occurs  not  infrequently  at  the  trochanter  of  the  femur  and  the 
lower  end  of  the  radius. 

((f)  A  compound  fracture  is  one  in  which  the  broken  bone  ha?  a 
more  or  loss  free  communication  through  the  muscles  and  fascia  with  a 
wound  in  the  skin.  An  incomplete  fracture  may  be  comjx)und.  A 
compound  fracture  may  be  produced  by  direct  or  indirect  violence. 
Direct  violence  bruises  and  lacerates  the  tissues.  Indirect  violence 
forces  the  honci  through  the  skin  and  soft  parts.  It  is  one  of  the  m<»>t 
important  complications  of  fractures.  A  gunshot  fracture  is,  of  course, 
always  compound.  If  a  gunshot  fracture  occurs  in  the  shaft  of  a  lonir 
bone,  it  is  almost  always  accompanied  with  comminution  of  the  bone, 
thus  addini]^  another  complication  to  the  fracture.  If  the  ball  enter- 
the  cancelhited  hone,  tlic  fracture  may  be  very  limited,  and,  notwith- 
stan(lin<r  it  is  a  compound  fracture,  it  may  heal  readily  and  inflict  but 
little  damage.  The  splitting  and  splintering  of  the  shaft  of  a  long  bone 
by  a  l)ullct  is  a  serious  injury. 
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(H)  The  intra-artieidar  fracture  passes  directly  into  the  articular 
surface  of  a  joint. 

Etiology  of  Fractures. — The  strength  of  a  bone  is  determined 
by  its  texture;  hence  the  same  bone  in  different  individuals  varies 
markedly  in  its  resisting  power.  Compact  bone  substance  is  always 
stronger  than  spongy  bone. 

The  form  of  a  bone  may  predispose  it  to  fracture.  The  long  bones  and  the  flat 
bones  are  more  liable  to  fracture  than  the  irregular  ones.  The  function  of  a  bone 
may  predispose  it  to  the  violence  which  results  in  fracture ;  thus  the  forearm  and 
leg  are  most  exposed,  but  the  single  bone,  the  humerus,  transmitting  the  violence 
of  many  falls  to  the  body,  is  often  fractured.  The  clavicle  is  in  the  same  way  sub- 
ject to  fracture. 

The  habits  of  life  of  the  individual  have  much  to  do  with  exposure  to  accidents^ 
the  period  of  greatest  activity  being  the  time  of  the  most  frequent  occurrence  of 
fractures — viz.  from  the  twentieth  to  the  thirtieth  year  of  life.  Males  are  most 
exposed,  and,  although  their  bones  are  stronger  than  the  bones  of  the  female,  they 
suffer  more  fractures  than  females  do. 

The  age  of  the  individual  is  a  potent  factor  in  the  etiology  of  fractures.  It  is 
a  well-known  fact  that  the  increased  size  of  the  medullary  canal  and  the  dimin- 
ished thickness  of  the  cortex  of  the  shaft  of  the  long  bones  that  occurs  in  old  age 
are  predisposing  causes  of  fracture.  The  atrophic  changes  occurring  in  the  aged 
affect  alike  both  sexes,  but  with  this  fragile  condition  of  the  bones  of  the  aged  the 
relative  weakness  of  the  bones  of  females  becomes  more  evident  in  the  marked 
increase  in  the  frequency  of  certain  fractures,  notably  those  of  the  neck  of  the 
femur  and  of  the  lower  end  of  the  radius. 

Rickets  weakens  very  materially  the  bones  and  predisposes  to  fracture,  though 
it  so  markedly  limits  the  activity  of  the  child  that  m  many  cases  it  protects  from 
fracture  by  imposing  conditions  which  prevent  exposure  to  violence.  The 
stumbling  of  rickety  patients,  however,  innicts  many  falls  and  consequent  frac- 
tures. No  doubt  intra-uterine  fractures  are  more  frecjuent  in  infants  where  the 
foetal  bones  are  diseased,  as  in  congenital  rickets.  Various  constitutional  diseases, 
such  as  scurvy,  syphilis,  and  struma,  disturb  the  nutrition  of  the  bones  ana 
weaken  them.  Trophic  changes  resulting  from  diseases  of  the  nervous  system 
may  change  the  bone  so  as  to  predispose  it  to  fracture.  Rauber  found  that  the 
tibia  of  a  paralyzed  extremity  weighed  6.6  ounces,  and  of  the  healthy  extremity 
of  the  same  subject  9.4  ounces. 

Local  inflammatory  conditioiis  of  a  bone,  such  as  caries  and  necrosis, 
may  materially  weaken  it.  Atrophy  of  a  bone,  whether  produced  by 
disease,  paralysis,  senile  changes,  or  disturbed  circulation,  enlarges  the 
medullar}'^  canal,  increases  the  size  of  the  interspaces  in  the  cancellated 
bone,  and  thus  weakens  the  cortex  of  the  bones,  so  that  they  have  but 
little  resisting  power.  Mollities  ossium  or  osteomalacia  is  a  disease  of 
adult  life  apparently  dependent  upon  trophic  changes  due  to  nerve 
lesions,  pregnancy,  or  cancer.  The  outline  of  the  bone  is  not  changed. 
The  medulla  changes  in  character,  so  that  it  does  not  renew  the  dis- 
integrating bone.  The  cortex  is  largely  replaced  by  fatty  material  and 
the  hones  readily  bend  or  break.  The  hones  also  become  fragile  from  a 
condition  of  osteoporosis  which  results  from  an  inactive  life  or  mal- 
nutrition. 

^Syphiiw,  by  the  development  of  gummy  tumors  or  a  rarefying  oste- 
itis, may  predispose  the  bones  to  fracture.  Thus  it  is  manifest  that 
physiologic<al  as  well  as  pathological  conditions  predispose  to  fractures. 

The  immediate  cawie  of  fracture  is  found  in  the  violence  of  extra- 
neous force  or  muscular  actiim.  Fractures  from  external  violence  are 
caused  either  by  direct  or  indirect  force  applied  to  the  bone.  Direct 
violence  may  produce  a  fracture  at  any  point  to  which  it  is  applied. 
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Indirect  violence  usually  prtduces  a  fracture  at  some  particular  point  of 

hat  the  degree  &' 
:  ♦►niv  with  diffci 


vcakuess  to  which  it  is  traiisiiutted.     It  is  ii 
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i*nt  bunc-^,  hut  with  tlic  physinlogicjil  and  |i4ithotogical  conditioufi  of  the 
bone,  together  with  the  manner  of  tlie  inflict  ion  of  the  violence, 

Tillmiiiins  givfs  the  folluwiiig  in  regard  to  the  strength  of  th<?  bone:  *^TW 
teni*ile  strength  of  the  com  pact  bone  Buhataiice  amounts,  in  the  fresh  coDdltioQ 
and  in  middle  life,  according  to  Ranber  and  Measerer,  to  from  R25  to  12/21  kg^ 
(20.35  pounds  to 'J^i.HG  pounds)  for  every  square  niillimetre  of  cri:)«*-8ection ;  thai 
is,  it  is*  about  equal  to  that  of  bras^a  ana  ca^t  iron.     It^^  resistance  to  pressure  is 
atill  greater,  being  from   12.56  kg.  to  16.8  kg.  (27.63  ixmnds  to  36.5*6  pounds)  foi 
every  square  njillimetre  of  croBs-section,  being  about  double  as  much  fi»  that  ofj 
wood,  granite,  or  lead.     The  capacity  to  resist  torwion  amounts  on  the  average 
8  kg.  (17.6  pounds)  per  square  millimetre  of  cross-ftection.    The  strength  of  th6- 
apongy  bone  t^ubstance  is  much  les^s.     The  reaistance  to  pressure  of  the  spongy] 
part  of  the  condyles  of  the  femur,  according  to  Messerer,  amounts  to  only  O^tJil 
Kg.  (2.11  pnundsif  per  square  millimetre  on  cross-*;ection ;  that  of  the  body  of  lUt* 
vertebne  to  (I.H4  kg.  11.84  pounds i  in  middle  life,  aiid  iu  seoility  to  only  0.22  kg. 
10,48  pound.s)  per  j^quare  millimetre  of  cri>as-9ectiou- 

**  Of  especuil  practical  s^ignificiince  in  the  etiology  of  fracture  is  the  dtrengtliJ 
of  the  bone  an  a   whole.     The  ten^^ile  strength  of  the  humerus,   for  exatnpleLl 
according  to  Mes-serer,  amounts  to  533  kg,  {1192.6  pouods) ;  of  tlie  feniiir,  to  674 
kg.  (14S2.S  pounds). 

'*  For  Htrength  to  resist  pressure  Mesiserer  found  the  separate  baoea  to  be  in 
the  following  descending  scale:  Tibia,  feamr,  humerus,  radiua,  ulna,  clavicle, 
fibula. 

*'  By  pre.Hsurc  in  the  long  axis  there  occurred  a  cru^ihi ng  fracture  of  the  9bafi| 
of  the  titjia,  tor  example,  with  maximum  weight  of  lt>50  kg.  (3630  pound!<i) ;  of  the  i 
femur,  ia  men,  on  the  average,  as  a  re^iult  of  756  kg.  (16ti3  pounds) ;  of  the  radius, 
ill  men,  on  the  average,  an  a  result  rjf  334  kg.  (735  pounds) ;  and  in  women  the 
radiur*  broke  a.s  a  re?<ult  of  220  kg.  (4H4  pounds |  predsnre.  Frequently  the  break  i 
did  not  occur  at  the  most  exposed  place — that  is,  the  middle  of  the  booe — boi" 
through  the  compre^^aion  of  an  articular  extremity. 

'*  A  great  number  of  fracture-M,  m  h  well  known,  are  bending  breaks  (Meserer; 
P.  Brun*).     The  ability  of  bones  to  resist  thin  kind  of  force  varies  in  the  dtfTexeiit . 
pcriodn  of  life,  attaining  the  muximnm  in  middle  life.     A  bending  fracture  of  tfa6-| 
femur  in  men  follows  a  pres^Mure  of  400  kg.  (880  pounds),  and  iu  women  a  force  of 
263  kg.  (578  pound f*)  jiroducci*  a  break. 

"The  torsion  elasticity  aainunt^  to  perhaps  one-third  of  the  bending  elaaticity. 
A  torsion  break  of  the  fenuir,  according  tr»  Mesacrer,  ftdlowa  generally  as  a  rtsult 
of  89  kg.  (11)6  pounds  J  force,  and  the  clavicle  breaks  on  the  application  of  8  kg. 
(17.6  pounds). 

**  Acccirding  to  the  experimenU*  of  iless*erer,  in  most  case?i,  with  gradualtr 
increasing  j>re'%sure  upon  the  skull,  the  tree  diametern  increased  very  iittfe  iml^ed. 
The  diminution  of  the  diameters  in  the  dirr>ction  of  the  pre*«ure  did  not  occur 
uniformly  over  tbc  whole  skull,  but  only  the  parts  to  wnich  the  preesjure  wa* 
applied  yiebled  inward.  In  the  sagittal  ilirection  the  »ku1l  bore  a  greater  burdi'O 
than  in  the  transverse.  By  transverste  prensure  there  occurred  a  transverse  break, 
and  by  longitudinal  pressure  a  iongitinlinal  break. ^* 

Dircrf  vioknre  may  be  inflicted  eitlier  by  the  muscular  action  of  ilie 
individual  forcing  the  bone  agaiuj?t  a  resisting  bmly,  or  by  an  extra- 
neous force  driving  the  foreign  IkmIv  agtiinst  the  bouc.  Tbe  calcanenin 
n  »ay  l>e  1 1  ro k e  n  I  yy  the  1 1  i  rec t  v i i d e n va'  uf  u  f  Si  1 1 ,  t  he  hctd  (*on u  n g  v i i  de nt ly 
in  eoutact  with  tlic  groiuuL  A  wln^d  jwissing  over  a  liml),  lireaking  it 
at  the  I M  lint  of  coutiict,  inflicts  direct  vie  deuce  t^^  the  pirt. 

Ififfhrrt  riofenee  more  frequently  breaks  the  long  booc.^  than  the 
short  or  irregular  onen.  It  is  evitlent  that  fXHruliaritics  iu  the  racchait- 
isni  of  the  vicdcnee  ai^c  important  fjH^tt)rs  in  <lcterminiug  where  the  frac- 
ture oi'ciirs ;  for  instance,  a  full  upon  the  baud  may  bix^ak  tlie  radia5, 
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the  ulna,  the  humerus,  or  the  clavicle ;  so  also  a  fall  upon  the  foot  may 
break  the  fibula,  tibia  and  fibula,  or  the  femur. 

Weak  points  and  curves  in  the  bones  help  to  determine  the  site  of 
fracture.  Certain  important  differences  in  the  fractures  produced  by 
direct  and  indirect  violence  must  exist.  The  damage  to  the  soft  tissues 
at  the  seat  of  fracture  will  be  much  less  by  indirect  violence.  The 
broken  ends  of  the  bones  may  lacerate  the  muscles,  the  skin,  or  the 
vessels  and  nerves,  but  the  damage  is  not  likely  to  be  so  great  as  in 
fractures  produced  by  a  violence  which  may  bruise  and  crush  all  of  the 
tissues  surrounding  the  injured  bone.  Muscular  action,  unaided  by 
external  violence,  may  produce  fractures.  The  olecranon  and  patella 
are  the  most  frequent  examples  of  this  kind  of  fracture.  The  humerus 
and  femur  are  not  infrequently  broken  in  this  way.  The  humerus  is 
thus  broken  in  the  act  of  throwing.  It  may  also  be  broken  by  torsion, 
instanced  by  two  men  placing  their  elbows  on  a  table  with  their  fore- 
arms upright  and  interlocking  hands,  and  each  endeavoring  to  force  the 
hand  of  his  opponent  backward  toward  the  table. 

The  femur  may  be  broken  by  a  twist  in  kicking.  These  fractures 
occur  as  a  result  of  comparatively  little  force,  as  the  bones  have  but 
little  capacity  to  resist  torsion. 

The  compression  of  uterine  contractions  and  external  violence  may 
produce  an  intrd-uterine  fracture.  A  congenital  fracture  is  to  be  distin- 
guished from  a  fracture  produced  during  delivery  by  the  traction  and 
manipulation  of  the  attendant. 

The  deformities  produced  by  the  displacement  of  the  fragments  of 
the  long  bones  are  designated  as  angular  when  the  axis  of  the  bone  is 
bent  at  the  break ;  as  lateral  when  the  fractured  ends  are  displaced  to 
one  side,  so  that  the  axis  of  the  two  fragments  are  not  in  the  same  line, 
though  they  may  be  almost  or  quite  parallel ;  as  longitudinal  when  the 
ends  overlap ;  and  as  rotary  when  a  segment  of  the  bone  is  turned  upon 
its  own  axis.  A  wide  separation  of  the  fragments  may  occur  by  mus- 
cular action,  as  in  the  olecranon  process  of  the  ulna,  or  in  the  os  calcis 
when  the  posterior  extremity  is  detached  and  pulled  up,  or  in  the  wide 
separation  of  the  fragments  of  the  patella. 

The  COMPLICATIONS  of  fractures  are  of  two  kinds,  immediate  and 
remote.  The  primary  local  complications  are  numerous ;  for  example, 
the  open  wound,  the  extreme  obliquity,  the  involvement  of  a  joint  in  a 
fracture,  injurj'^  to  a  contained  organ,  as  in  the  fractures  of  the  skull  and 
thorax,  comminution  of  the  bone,  or  compound  fracture  with  the  impli- 
cation of  a  joint.  To  these  we  may  add  great  destruction  of  adjacent 
tissues,  the  injury  of  arteries,  veins,  and  nerves,  the  intervention  of  the 
tissues  between  the  fragments,  the  wide  separation  of  the  fragments, 
emphysema,  and  free  hemorrhage.  The  constitutional  complications  of 
shock  and  delirium  may  be  present. 

The  secondary  complicntions  may  develop  in  simple  fractures,  but  are 
more  likely  to  follow  complicated  ones.  These  secondary'  complications 
are  deformities,  delayed  union,  and  false  joint  or  an  ankylosed  joint ;  or 
trophic  changes,  together  with  sepsis,  thrombosis,  embolism,  or  tetanus. 

Symptoms  and  Diagnosis. — The  diagnosis  of  a  fracture  is  often 
very  easy,  though  in  some  cases  it  is  extremely  difficult  even  after  the 
careful  consideration  of  every  symptom.     The  symptoms  are  both  sub- 
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j^ve  and  objeHtve,     Scime  of  them  are  pathognomonic,  otben  only 

suggestive.     In  many  fraetures  all  of  the  symptoms  are  ea^aly 

in  others  nearly  all  i»f  them  are  aljsent.     Even  where  moe^t  of  dmn  j 

absent  the  diagnosis  may  be  positive.     Symptoins  such  as  jiain^  Inaii 

function,  and  hi.storj'  vary  in  importance  with  diflbrent  patient.^, 

the  fractures  may  be  similar. 

The  p*>ints  to  be  consideretl  in  the  diagnosis  of  fractures  are  ats^  fol 
lows:    1.  The  hi^ortf ;  2.   Jjf>nM  of  fnnvlion  :    *3.   Pain;   4,  VrrfutuM ; 
Mohilitif ;  (j,  Deformitif ;  7.  Ei^rlitp/toi^ij^ ;  and  H.   RifltMjJficem^nit, 

The  hhtott/y  to  Ik?  complete,  should  include  an  inquiry  into  the  ( 
ence  ui*  prcdisjxjsing  ciiuses  and  alsf>  that  of  previous  injuriesw 
immediate  history  of  the  accident  inc!u<les  the  manner  and  the 
at  which  violence  wa-s  inflictetl,  as  well  as  a  statenieiit  of  the  de^r^e  i 
vi'ileuce  anil  the  recognition  of  an  aiulilile  snap.  It  is  generally  im| 
sible  to  estiioate  the  degrtH^  of  viok^nce,  and  vciy  generally  the  ^nap  of  | 
bone,  if  any  is  protluci'd,  is  unrecuguizetl  iu  the  excitement  of  the  j 
tient.  The  character  of  the  violence  and  the  point  of  its  recepiion  an?  i 
most  valuable  items  in  the  ldstory\  Lorn  of  fnnetion  almost  uniformly 
accomj>anies  fractures.  Im [meted  fractures,  as  at  the  trochanter  an 
an  mx-asiooal  simple  fracture  ot*  the  tiliia  or  fibula  and  the  green-id 
fnictures,  may  exist  witliout  total  loss  of  functional  activity.  On  tl 
other  handj  it  sln>uld  be  remcml)ercd  that  temi>oniry  h)«s  of  function  i^ 
sometimes  prcKluced  by  contusion,  fright ^  and  nervous  diTsturbances. 

IjfH*nUzi'(i  pHin  and  tvmicnirjiM  inv  often  imiiM»rtant  syniptoms*  of  a 
fmcture.  Pairi  on  mustndar  niovemcjits  of  the  limb  or  at  a  f>oint  where 
no  din*ct  violeuc*e  has  Ix'^'U  intlicted  is  a  valuable  aid  to  diagnosis.  Paing 
at  a  jxiint  wliert*  dire<*t  violence  has  Imm^u  inflicted  may  Ix^  ihie  to  ci»u-l 
tusiou  iif  the  suiM^dicial  soft  juirts  or  of  the  |)C*riosteum.  If  the  jiain  \» 
referred  to  a  limited!  an-a^  is  elicited  only  on  pressure,  and  always  at  the 
same  p:>iut,  but  without  ap|>an'nt  contusion  of  the  parts,  it  is  strongly 
snggt^stive  of  fnicturc.  The  pain  of  contused  pirts  is  more  likelv  to  be 
vaguely  *lit!uscd  and  not  so  fixed  in  its  hx^atifuu 

Vrepittfs  is  the  grating  caused  by  rul*biug  the  fracturcHl  ends  together, 
and  is  recognized  hy  the  scnsi^  of  t^iueh  as  vvidl  as  by  being  beanie  It 
is  |mtliogn(»monic  of  fracture*  but  is  often  absent,  and  in  many  ca.*e? 
shuuhl  not  be  sought  for,  iis  tlie  diagnosis  is  clearly  establishtil  without 
it.  Tiie  civpitus  of  rough  Imuk*  surfaces  rul>l>iug  u|»<>n  each  f»ther  is^  in 
the  ucighborlHHKl  of  joints,  sinudatcd  liy  inflamed  Inirsie  and  by  ti*m»svn- 
(>vitis.  The  crepitus  of  canci»ll:itcd  Ixuic  is  softer  than  diat  of  the  ilenr^* 
bone  of  the  shaft. 

Ahwtnvdf  mohUitif  in  the  shaft  of  a  long  bone  is  a  positive  symptmn 
of  fnicture,  but  where  tlie  injuiy  is  near  a  joint  it  is  sometimes  extremely 
dithc-idt  to  differentiate  Ix^twcen  the  motion  of  the  joint  and  the  nn>bihty 
of  a  l)renk.  This  is  es|>eeiany  tnie  about  the  ell>ow  and  the  hip,  aud  it 
may  Ix*  only  after  re|ieated  trials  ivr  by  the  existcnti:*  of  crepitus  that  om* 
can  say  sundy  there  is  aimormid  nmhility.  Al>normal  mobility  i^ 
determined  by  maniputation,  unless  spasm  *)f  the  muscles  or  V(»lunt4iry 
movements  exiiibit  it.  It  is  absent  in  an  imjiacted  fraetun:*  and  in  i\ 
green-stick  fmcture,  exeeiJt  where  nuinipulation  i^reaks  the  interloekiitg 
fragments  apart,  Koughly  moving  the  fmgments  inflicts  damage  «|*an 
the  cimtiguou.s  tissues  and  jiain  uiwiu  the  patient 
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Deformity  is  one  of  the  most  important  symptoms  of  fracture.  It 
may  result  from  the  swelling  of  the  soft  parts  or  be  dependent  upon  the 
displacement  of  the  bones.  The  swelling  is  due  primarily  to  hemor- 
rhage, later  to  the  infiltration  with  serum  and  lymph  of  the  tissues  sur- 
rounding the  fracture.  The  deformity  resulting  from  displaced  bone 
may  be  a  shortening,  an  angular  or  lateral  displacement,  a  rotary  dis- 
placement in  the  long  bones,  or  an  indentation  of  the  irregular  or  flat 
bones.  It  is  often  pathognomonic,  telling  not  only  of  the  fracture,  but 
suggesting  more  or  less  clearly  its  character.  A  wide  separation  of 
fragments  may  occur  in  certain  fractures,  as  in  those  of  the  patella  and 
the  olecranon  process.  A  careful  inspection  and  palpation  without 
movement  of  the  injured  parts,  will  often  give  the  surgeon  accurate 
knowledge  concerning  the  situation  of  the  fracture,  the  character  of  the 
violence,  and  the  extent  of  the  injury  to  the  soft  parts,  and  suggest  the 
manipulation  and  the  treatment  required  in  a  given  case. 

Th^  two  ffides  of  the  body  should  be  compared  in  order  to  make  mea- 
surements, expose  symmetrical  parts,  and  define  the  relative  position  of 
important  landmarks,  so  that  tne  deformity  may  be  fully  appreciated, 
for,  though  often  most  palpable,  it  is  frequently  so  slight  that  the  most 
careful  investigation  is  necessary  to  reveal  its  presence. 

Ecchymom  is  sometimes  distinctive  of  a  fracture.  An  incomplete  fracture  may 
be  suspected  after  injury  if  a  point  of  pain  exists  where  no  direct  violence  has 
injured  the  soft  parts,  followea  by  the  gradual  development  of  ecchymotic  areas  at 
or  some  distance  from  the  location  of  the  pain.  The  blood  follows  the  planes 
of  the  fascia,  and  is  not  evident  until  these  lead  it  near  the  surface  of  the  body. 
This  symptom  is  especially  valuable  in  the  diagnosis  of  the  fractures  of  the  base 
of  the  skull,  particularly  of  the  posterior  fossa. 

The  existence  of  these  symptoms  may  be  more  or  less  fiilly  established  without 
manipulation  of  the  patient.  It  is  important  that  all  the  facts  in  the  case  be 
made  clear  with  as  little  handling  of  the  parts  as  is  compatible  with  security. 

It  is  a  well-known  fact  that  a  dislocation  once  reduced  generally 
keeps  its  place.  This  is  not  so  with  the  majority  of  fractures,  for  they 
require  extension  and  retentive  apparatus  to  keep  them  in  place.  The 
re-establishment  of  a  deformity  after  its  correction  is  a  valuable  symp- 
tom and  suggests  the  existence  of  a  fracture. 

Treatment. — Bones  so  uniformly  unite  when  properly  treated  that 
an  exception  to  this  rule  needs  explanation.  The  treatment  of  a  frac- 
ture is  a  great  responsibility,  and  every  surgeon  knows  that  in  certain 
fractures  it  is  difficult  to  get  a  perfect  result ;  hence  dissatisfaction 
between  the  patient  and  the  surgeon  is  not  infrequent.  Every  effort 
must  be  taken  to  give  each  case  careful  attention,  and  the  treatment 
must  include  both  local  and  general  conditions.  The  local  treatment 
involves  two  most  essential  points — the  reduction  of  the  displacement 
or  correction  of  the  deformity,  and  the  retention  of  the  fragments  in 
their  normal  position. 

The  reduction  of  the  fraciure^  the  "  setting  "  of  the  bone,  should  be 
accomplished  as  early  as  practicable.  In  many  cases  it  may  be  done  at 
once,  but  in  others  it  is  better  to  wait  until  the  patient  is  at  home, 
where  he  can  be  kept  quiet  and  where  efficient  treatment  may  be 
enforced.  It  is  verj^  rarely  necessary  to  wait  for  the  swelling  or  tume- 
faction to  subside.  This  traumatic  swelling  subsides  much  more  quickly 
and  certainly  if  the  adjustment  of  the  fracture  is  promptly  accomplished. 
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The  perfection  of  tlie  adjiistraent  may  he  confirmed  or  established  after 
the  swelling  hay  subsided,  but  it  must,  in  j>nrt  at  least,  l>e  aeeotnplij*hed 
at  nnre.  Sueces^s  in  niiuiy  fractnresii  h  best  attained  by  prompt  and 
efficient  red  action. 

If  the  injury  to  the  soft  pjirts  is  exeesf*ive  and  danger  of  js^an^rene  h 
imminetit,  it  may  be  wise  to  limit  the  eifbrt  at  reduetion  to  simple  eon- 
tiouou.s  exteusiuu  with  or  without  lateral  support.  The  stability  giveo 
to  the  injun'd  parts  by  lateral  supp«»rts  is  nsually,  even  in  the^e  ca^% 
a  safeguard  nitlier  tlian  a  detriment,  as  its  pRnents  excessive  fiwellinir, 
favors  alisurptiou,  an<l  diuiinishes  the  irritation  prcMhieed  by  di.splacvd 
fragments.  Even  in  erusliiug  iujuries,  when  the  extremity  can  be  saved, 
it  is  extremely  nire  to  tiud  a  ease  tliat  demands  a  delay  of  R*veral  day* 
in  the  adjustment.  The  effort  to  reduee  displaced  fragments  or  to  set 
the  bone  slmuk!  be  careful ly  conduetCMb  The  surgeon  should  avoid  in 
liis  examiuation  undue  manipulatiou,  and  above  all  things  he  must  not 
add  to  tlie  injury  already  inMicted. 

The  aj>plitati<Mi  of  ]*eat  aiiri  cold,  an  als^o  the  use  of  h'niments  and  medicate*! 
washes,  in  of  Hecondsiry  im|Mirtan<!ts  However  soothing  they  may  be,  they  rjinDc»t 
be  of  much  ii^e  if  the  b^jae.s  reiiiiiiti  dispUced,  irritatiu|r  the  soft  part**,  ex-  ' 
iimai!ular  Mpa-^ni,  and  destroy in|^  tissues  bv  pressure.  Moist  heat  applied  to  ^ 
late  the  circuhitiou  aud  aid  in  uiaintaiaojg  the  vitality  of  the  eontuse<J  pio*-  - 
perhaps  the  niorii  uriivers<aliy  advantajieous.  Cold  compresses  aud  ice-bag?*  niu-st 
te  cautiously  tiised^  for,  while  they  limit  the  acuteueiiH  of  the  reactionary  pn>- 
cesaee^  they  may  bo  depress  the  vitality  of  the  injured  tissues  as  to  delermine 
iiecroai«. 

Muscular  contraction  is  the  first  obstacle  to  the  reduction  of  a 
fraetnre.  Thi,s  is  to  Ix'  controlled  by  traction  and  eotniter-tractiou,  rarely 
by  auiesthesia.  Aiueslhesia  h  jiiore  frequently  ileiuaiuled  tor  diagij<>^iic 
purjHPses  than  for  tlie  adjustuient  of  fracture.  The  tenutenonent  of  the 
])atient  ufteu  determines  the  iieeessity  for  its  ust\  It  is  demandtHl  In 
eases  of  dmibt.  The  sta^^  of  museidar  exeiteinent  wiueh  8o  often  pre- 
cedes the  ivlaxatioo  of  full  auiesthesia  is  at  times  a  KerioU8  disadvamajje 
in  treatiui:  [witiciits.  (tentle  tractii*!i,<dten  ueeessiirily  eontiruious,  aided 
by  the  kuowknlge  of  the  fracture  obtained  through  insiK»etioii  and  the 
history  of  the  accident,  will  enable  the  surgeon  to  set  the  Ixme  without 
much  iiain  and  with  a  niininiuoi  amount  of  nianipnlation  and  injiir}% 
If  the  fracture  is  oblique  with  overlapping  or  transverse  with  anghn^, 
t'xteusiou  is  often  all  that  is  needtnl.  If  it  is  t ran svei^se  with  lateral  liis- 
jdacenientj  it  will  need  not  (mly  (\\tensiou,  bnt  careful  nuinipulation  with 
pressure.  The  interpttsition  (>f  muscle  and  fascia  and  imjKietion  ueea- 
sionally  resist  proper  adjustment. 

The  retention  of  the  fVagments  in  position  after  they  are  adjusted 
may  be  easy,  but  it  will  often  tax  tlic  injorenuity  an<l  tact  of  the  surge<^m 
to  the  utun»st  to  maintain  even  a  fair  ajqin^ximation*  Surgecms  shoulJ 
remember  that  slight  nKitidU  at  the  seat  uf  fracture  does  not  interfen* 
w^ith  repair.  Absolute  innnobility  is  not  net^essjiry  for  goml  and  rapid 
nnion.  The  ribs,  the  clavicles,  the  feniiir^  and  the  humerus  arc  con- 
stantly in  evidence  on  this  point.  Extension  aud  eounter-i*xten?i*»n 
without  lateral  sMppcirts  may  he  all  that  is  necessary.  Rest  and  an  easy 
jmsition  se*'urctl  by  lateral  supports  and  sliglit  pressure  are  eftieieut  in 
many  inuturcs  of  the  forearm  and  leg,  A  fractured  bone  may  usually  be 
kept  in  goLtd  position  without  being  subjected  to  undue  hiteiul  pn  s^urp. 
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Tlie  union  will  not  lie  gotwl  imloss  thf  fragments  when  at  rest  are 
]irojK>rly  afljiisted  ;  lien(*e  thf  retiiiniii^  apjmnUns  must  hj  utilize  tlie 
prineiples  of  exteii^rion  imd  liitenil  support  as  to  aeeomplli^h  this  purpose. 

Repair  op  Pkactdbes. 

Tlie  repair  of  a  fractured  bme  in  by  the  forniation  of  new  bone-tisi«uf?.  This 
new  bone  is  ultimately  perfect  in  its  rharacter.  It  in  rare  that  uuiou  tkilti  or  that 
untoward  morbid  proeesses  are  eiigt^ndeied  by  a  fracture. 

The  aiuount  of  new  bone  formed  about  a  fraetiire  i^  g:reattr  in  the  shaft  of  a 
long  bone  than  in  itJ*  ejiiidiysis  or  in  the  tlat  or  irre^nihir  bones.  It  is  increaHcd 
wben  the  adjustment  is  imperfetJt  and  when  the  fragmeuU  move  so  as  to  increase 
the  amount  of  irritation. 

The  histolo^ieal  ehaiiges  and  elinieul  jdiemmH'ua  \vln(*h  aeeotupany 
tilt'  hcidinji:  pnKTj^s  an-  iinif(»rni.  The  eharaetcT  of  the  Iione  fnietured 
sind  t he  e«»tn pi ieat ions  encountered  may  alter  tlie  oixlerly  proee.^s,  hut  not 
tlie  nictluxl,  of  repair,  A  fracture  is  uniforndy  iiei-omjKuued  hy  nmre 
<jr  less  henujrrhage  fnmi  the  hone  and  soft  |Kirts^  tlie  amount  hein^  de- 
]>eudent  ujhui  the  hx^atiou  and  eharaeter  of  t!ie  frac^ture  and  the  extent 
t»f  laeeratiiui  of  the  eonti]^u«uis  tissues.  This  hhKMl-clot  plays  a  piirt 
in  tlie  generation  tif  bone  that  is  to  folhnv  ordy  in  that  it  gmdually  (iis- 
^pjM^ars,  and  is  rejdaced  by  a  .soft  vui^eidar  mass,  the  so-ealled  f/enntnal 
tiHsne^  which  envelops  the  bone  at  tlie  ^eat  of  fmetun^  The  eelb  in 
tin?  vicinity  of  the  fracture  be|j:in  to  niultijily  and  new  ti.ssue  is  generated 
(st*e  Fig.  MOO),  This  tissue  is  rapidly  vas- 
ciilariz(*d  if  the  fracture  is  in  cancel lated 
hone,  as  in  the  Hat  an<l  irregular  hones  and 
in  the  ex]uindeti  cntl?^  of  the  huig  hones. 
Medidlary  tissue  is  foiuid  not  only  in  the 
<Tntral  cavity  of  a  hone,  but  als(»  distributed 
throughr>ut  tliecanctdli  of  l)one,  and  under  its 
iuHucnce  and  that  of  the  |RTiosteHtu  a  small 
ixniouut  of  new  material  iseonvertetl  rapidly 
into  bfuie-tissue.  It  iliH:\s  not,  necessiirily, 
l>ecome  first  eartilage  and  then  bone.  The 
bone-f^ells,  or  osteoblasts,  arc  found  in  small 
irn'gnlar  cavities.  Lime  salts  are  dejK^sited 
in  tlie  til)roiis  matrix  of  the  new  fjonc.  The 
buiu'-t issue  first  formed  is  soft  ami  coarse, 
taking  a  long  time  to  become  firnij  hard 
hone  of  normal  vascularity  and  elensity. 

The  fibrous  mass  which  develops  alicuit 
a  fnicturc  in  the  slmft  of  the  long  bones  is 
ipnte  alnindant  and  fi»rms  a  large*  [dastic 
mass,  which  lifts  the  jHTiosteuui  from  the 
bfme  and  env«do|is  it  botli  rui  its  superficial 
and  deeper  surfaces.  It  forms  a  Him  l>e- 
tween  the  firm  Iiroken  edges  of  the  t^ortex 
which  counects  this  cxteiiial  cnvclojw'  with 
the  jdastic  osteoid  substant^c  which  tills  the 
medulla.  The  jiart  of  this  plasti<'  mass 
wliicli  immediately  surrounds  the  l)reak  is  generally  cfuivcrtcMl  into 
<!artilage  before  calcareous  or  ossific  matter  is  to  be  fount!  in  it. 
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This  fibrous  mass  or  rallu.*^  eavflops  the  bone,  extend*  in  a  thiii 
lamina  l>t*t\voeii  tlit*  viuU  of  iUv  Ix»ir',  and  ix*cnpiei*  the  medullary  cmmX 
ftir  some  tli-iiarjre  al>ove  ami  Ix^low  tlie  site  of  tlie  fnicture.  The  portioii 
within  the  me<hillar\'  fsivity  is  called  the  internal  calltis,  while  that 
ht*tween  the  eiidH  of  the  bones  is  the  intermediate  callui^ 

The  [K^riostPimi  is  burie<l  in  the  new  clejjwKsit.     That  portkin  of  thi* 

1it*riost4L*nm  m-ar  the  [K^riphcrv  uf  the  eallu^^  is  the  fmrt  which  ' 
arized  first.      Here  the  eireiilation  is  mt»st  |K*t*fect,  and  the  *«- 
an^  first  f«»iind.     The  vaseular  snpi>ly  from  the  j>eriosteuin  if^  moat  free, 
and  the  birwMl- vessels  extend  from  it  into  the  t^Ihis.     The  blood-vea^U 
from  the  bone  emerging  from  the  Haversian  canals  also  permeaite  it. 

The  periojiteuin  is  the  most  active  tjsteogenetic  agent,  but  the  medulU  i- 
very  active.    The  thicker  portioiijiof  the  callus  immeuiately  surroundiog  the  in    i 
where  the  blood-supply  in  aloxveat  in  being  perfected  becomes  cartiliiriiioiis.     The 
blfiofi-vftssels  mujit  permeate?  this  cartilage  before  it  i»  converted  into  Bone.    Ostco- 
blaj»t4  are  not  found  in  cartilage  except  under  the  direct  influence  of  and  in  c»»nt 
with  blood-ves-^ela,    A  zone  of  ojiteoblaatn  penelraten  the  cartilae:e  about  the  bl 
vessels,  and  then  the  o^seoui*  ti^^sue  h  formed  around  them,  &o  tnat,  though  nt  i 
cartilage  nor  blood-ves.seh  alone  are  capable  of  forming  booe,  the  two,  tog< 
with  the  aid  of  the  o^teobbwts,  accomplish  thin  end. 

The  ossification  of  this  callus  <K*eiipies  from  four  to  eight  week**. 
During  this  time  the  broken  ends  of  tlie  bone  still  present  a  hard,  rough 
line  and  have  undergone  but  little  change.  The  Haversian  eanaU  with 
tlieir  blot k1- vessels  are,  however,  growing  larger  and  the  hone  iium* 
|wjr«»us.  The  sjKiees  beeonie  largi*  and  irrcgidar  in  outline  and  are  fiUe*! 
with  oMtror/ttHfj^  nr  giant  rells.  These  large  eells  are  destruetive  and  not 
c<ins<:*rvative.  The  bone'tissue  is  riddleil  witli  holes.  A  rarefying 
osteitis  is  established  whieh  eontinues  until  the  ends  of  tlie  bone  am 
more  like  ea  nee  Hated  l)one. 

Fio.  301. 


Lacunar  boneulisorp^itm 


lusts  (TlIlmAfins). 


As  blood-veasels  permeiite  the  thin  cartilaginous  or  osseous  laminfi  between  the 
end-*  of  the  bime,  thi.i  lamina  and  the  bone  endn  become  hijrhly  vascuhirixed.  The 
rarefying  osteitii*  thus  e^ittiblisJicd  precedes  tfie  reparation  of  the  break  by  iic«r 
bfine-tis^ae  now  to  be  fcsroied  between  the  Un>ken  ends.  The  new  jM>ron*  Ninr^ 
already  enveloping  the  fnuturi-il  !*ur  faces  and  the  bone  occupying  the  uiednllA  nn* 
beconiin^  nifire  dense.  The  sponj^y  bone  whieh  now  forms  the  ends  of  the  frnc- 
tured  surfiiees  becomes*  les^  vjL^cular.  ( )'*teobla."^tH  replace  the  ^iant  cells  which 
have  ah?«orbed  the  denne  cortical  In^ne,  and  it  again  becomes  more  compact.  The 
two  s^urfsiccH  are  joined  by  heme,  open  and  porous  .at  first,  but  becoming  dens^er  as 
the  active  nutrient  chiintjes  subside  nnd  the  osteoclants  disappear,  which  were -o 
nece^^ty  in  preparin^r  the  bone  for  the  vfiscularization  essential  to  the  iVirmatiOQ 
of  the  bone  required  to  unite  the  fractured  surfaces. 
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i*,  old  bone  <,Tnimitnna). 


Pathologists  difler  concerninp  the  origin  of  oateciclasti*.  "  KoUiker  states  that 
they  are  derived  from  thr  ostpobljixt** ;  Wegiier,  that  they  are  foruietl  out  of  adven- 
titia  cells;  You  Reck Hnghausen,  that  they  come  froru  tiie  white  blood-celb ;  but, 
according  to  Pommer,  the  osteoclaKta  do  liot  arise  idone  from  the  osteohlasts,  but 
from  the  iidventitia  cells  of  the  blood-vessels,  from  the  perivascuhir  eiKlotheliutti 
of  the  lymi»h-Mpaces,  and  from  the  Haversiiiu  blood-vcs^eU.  In  sliurt,  the  proto- 
plasm of  all  the  cells  which  lie  in  the 

vicinity  of  the  bone  can  under  certain  Fio.  302, 

couditiiiui^  take  on  the  fuiiclinns  of  osteo- 
clasts. Tlie  origin  of  the  osteochusU  is 
varied,  so  also  is  their  hnal  diyposiitioiL 

"The  action  of  the  ot^teoclast.-^  is 
altogether  local.  The  hone  disappears 
ynder  their  etlect,  fornanjr  iimall  exca- 
vations which  are  enlargeaients  of  How- 
hiiip's  knnnia*  (Fig.  '4(>\u  The  osteo- 
elasls  probably  generate  carbon i<'  acid 
by  which  the  lime  saltsi  are  disnolved. 
The  remaining  ground  structure  is  '^ 
ass  i  mi  la  ted,  and  taken  up  by  the  osteo- 
clasts or  resorbed  by  the  blond-  or  PerSnsi- 
lymph -tit  ream."  ^ 

(Me<»bhtst»  are  seen  next  to  the  bony  trabecuhe  which  form  the  walls  of  the 
|;ranulation-.'^paceH  (i^ee  Fig.  302).  Lam i rue  of  bone  are  deponited,  and  a  condens- 
ing osteitis  takes  place,  so  that  af\er  many  weeks  the  bone  surtace?*  are  reunited 
by  dense,  firm  bone, 

The  f^sseiius  tissiH^  tluit  still  i»cciipie>t  tlu'  rnetlnlhi  and  fnniis  the  mass 
wUitdi  envtdfjj^s  tht'  hone,  nnd  prc¥hn'es  the  tliii-keniu^r  -m  the  seat  of  the 
fnieture,  is  now  to  l)e  al>sorl>o(l  unci  rerjiu%'ed.  This  is  slowly  acconi- 
[disheil,  the  meilnlhirv  cavity  is  ie-t^stal)lisheil,  the  extenial  callns  is 
ahsorhed,  ron^h  jxiiiits  are  romidod  off',  ami  the  eviilenees  of  injury 
*«h>\vly  *li.sapi>t*ar. 

If  the  fracture  cannot  be  made  immobile  or  is  inijierfectly  adjusted,  the  orderly 
process  dci^cribed  is  interrupted.  The  amount  of  new  material  necessarj'  to  unite  a 
fracture  under  these  conditions  is  much  greater  and  the  time  required  is  inerease^l. 
The  healing  prtKcss  is  delayed  or  completely  interrnf)ted,  just  as  it  i«s  in  the  Moft 
tissues  when  they  are  pulled  ar>art  fir  disturbed  by  motion  or  imperfect  adaptation. 
There  is  also  more  scar  and  the  deformity  is  increased.  The  callus  ia  thick  and 
abundant  when  union  occurs  under  such  conditions. 

Osteophyte.^  may  develop  during  thc>  healing  of  a  fiiietnre.  They 
are  most  apt  to  spring  from  prdnts  rd'  teiidinons  insertion  or  i'roni  mis- 
jdared  pieees  of  pertnsteal  tissue. 

It  nnist  not  Ije  inuhMNtotHi  that  tin*  fractured  snrihees  are  nn<'lnMiged 
until  tiji'  provisional  ealhis  whieli  constitutes  tlie  primary  union  is  fully 
organized.  Tlie  rarefying  osteitis  whieli  preee*h^s  the  solid  union  of  the 
cftrtex  td'  the  long  hones  begins  snnn  after  tin*  injury,  hut  tlie  vascular 
eanals  are  phigged  with  IdorKl-i-bft-^  und  th«'  process  of  Vitsenlarizatinn 
is  slow.  The  eullatenil  eironlatinn  whkli  is  to  he  deveh^jjed  in  the  l>one 
retpiires  lime.  It  is  sr>  slow  thi*t  the  hone  is  iniited  by  the  surrounding 
enllns,  and  is  firm  enrmgh  U\  resrune  its  funetion  before  ossifie  matter 
lia,s  transformed  the  intermediate  call ns  into  I>f»ne  of  normid  structure 
to  eomplete  the  rejmir. 

The  repair  of  intra- articular  struct\ires  is  nnalified  hy  tlie  svnovia 
and  the  cartilaginous  lamina  over  the  surface.  Cartilage  is  not 
develiij>ed   to  repair  the  break   in   its  suHiiee.      Tlie    line  of    frjetnre 

^  TilliiKoni^.  vol.  i.  p.  499, 


^ 


FRACTURES,  705 

forces  them  at  this  junction.  Fractures  of  the  base  of  the  nose  are 
infrecjuent,  but  quite  dangerous.  The  cribriform  plate  of  the  ethmoid  is 
very  apt  to  be  implicated  in  this  fracture,  the  fragments  of  which  very 
easily  i)enetrate  the  brain.  Inflammation  and  sepsis  are  apt  to  follow, 
for  the  spiculffi  of  the  cribriform  plate  are  sharp  and  the  communication 
with  the  nasal  fossaj  offers  a  g(K>d  opj)ortunity  for  septic  inft»ction.  The 
fracture  may  include  the  nasal  process  of  the  superior  maxilla  and  the 
vomer.  A  broken  nose  is  not  dangerous  to  life,  except  when  it  is  broken 
at  the  bas(*  and  complicated  with  fracture  of  the  cribriform  plate.  The 
break  in  the  lower  segment  is  most  frequent,  the  injury  being  to  the  nasal 
bones  only,  though  the  peq)endicular  plate  of  the  ethmoid  may  be  bent 
or  brc»ken.  The  fracture  is  always  by  direct  violence,  is  frequently 
conmjinutcHl,  and  often  compound  both  by  wound  of  the  skin  and  the 
mucous  membrane. 

The  cartilages  of  the  nose  are  frequently  separated  from  their  attach- 
ment to  the  nasal  bones.  This  accident  is  of  the  same  clinical  inqwrt- 
ance  as  a  fracture  of  the  nasal  bones  in  their  lower  segment.  Hemor- 
rhage is  (xjcasionally  seven*,  recurrent,  and  nrolongcil. 

Dvfonnity  by  deviation  to  one  side  or  a  flattening  of  the  nose,  crep- 
itus under  pressure,  mobility,  obstruction  to  the  nasal  jwssages  by  blood- 
clots,  swelling  of  the  mucous  membrane,  and  the  historj^  of  the  accident 
are  the  common  symptoms  of  these  fractures. 

Emphi/scnm  of  the  eyelids  or  cheeks  also  indicates  fracture  of  the 
nose,  and,  although  it  may  conceal  the  real  deformity  of  the  displaced 
bones,  it  is  not  a  serious  conditiim  and  rapidly  subsides.  It  is  j)roduced 
by  the  esc^aix?  of  air  from  the  nose  in  the  act  of  sneezing  or  blowing. 
Bleeding  into  the  subcutaneous  tissue  and  the  swelling  from  the  contu- 
nion  of  the  soft  jMirts  may  also  conceal  tlie  exact  nature  of  the  injury. 

The  deformity  pro<luced  by  an  irregularity  in  the  outline  of  the  nose 
makes  these  fracturt»s  of  extreme  im|)ortance,  and  an  accurate  adjust- 
ment of  the  comminuted  bone  is  necessar}'  to  the  symmetry  of  the  part. 
Any  irrt»gularity  in  the  outline  is  most  obvious  and  changes  the  whole 
expression  of  the  face.  If  the  displacement  is  marked,  the  adjustment 
can  l)e  accomplished  best  by  force  applied  from  within  the  nostril,  a  firm 
knitting-necnlle  or  a  small  grcK)ved  director  serving  very  well  for  accom- 
plishing this  j)urpose.  It  is  well  to  wrap  it  with  io<loform  gaujw*  or  plain 
sterilized  gauze,  which  should  lye  firmly  applied  to  the  bar,  and  the  whole 
should  not  Iw  more  than  three-sixteenths  of  an  inch  thick.  This  is  to  be 
carried  upwanl  and  backwanl  along  the  septum  until  it  passes  beyond 
the  break,  and  then  carried  firmly  and  strongly  forward  until  the  Inmes 
are  pushed  and  moulded  into  position.  In  onler  to  accomplish  this  it 
should  be  cjirried  forward  along  the  septum  parallel  with  the  nasal  bones 
until  it  rests  in  the  groove  between  the  plate  of  the  ethmoid  and  the 
nasal  bones.  The  w^rapping  of  gjiuze  should  be  held  in  jK)sition  by  the 
porte-mJche,  the  fingers,  or  the  fort^eps  while  the  smooth  rod  upon  which 
It  has  been  carried  into  place  is  withdrawn. 

If  the  comminution  and  displacement  have  been  marked,  a  small  cylinder  of 
gauze  should  be  put  into  each  nostril.  This  plug,  if  well  placed,  certainly  helps 
to  maintain  the  fragments  in  good  position  and  does  not  interfere  with  respiration. 
It  helps  to  prevent  contamination  of  the  wound  by  the  secretions  of  the  nose,  and 
it  is  a  most  efficient  treatment  for  the  free  hemorrhajre  which  occasionally  occurs. 
The  plugs  of  gauze  should  be  allowed  to  remain  undisturbed  three  or  four  days, 
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reinain*i  either  as  a  sulcoi^  with  the  bone  at  the  bonom  of  it,  or  it  has  a 
thin  fihr*t\i^  Ijaml  at  the  depth  of  the  sulcus  bridgii^  the  line  of  fracture. 
Intra-articolar  fractures  are  said  to  be  more  liable  to  Don-iinioD ;  this, 
however,  is  not  well  establLfhed,  for  onion  generaUy  oocot^s. 

The  union  of  epiphyseal  fractures  takes  place  rapidly.  Tie  line 
of  fracture  follows  generally  the  epiphyseal  line,  but  ftequently  varies 
slightly  from  it,  for  scales  of  bone  are  fooml  adherent  to  the  cartilagi- 
nous line.  If  the  irritation  and  inflammation  are  excessive^  the  cartibqe:? 
may  lie  destnived  or  converted  into  bone.  Hence  the  growth  of  the 
bone  in  length  may  be  arrested*  This  seems  to  be  the  exception,  how- 
ever, and  not  the  usual  result. 

Compound  FRAcrtTSBs. 

The  TREATMEXT  OP  COMPOUXD  FRACTURK  is  of  the  greatest 
impf>rtance.  Antiseptic  and  aseptic  suigery  has  completely  revolution- 
ized the  practice  of  surgeons  in  caring  for  such  wounds.  The  first 
essential  in  the  treatment  of  such  an  injury  is  that  the  surgeon  shall 
aiiprrach  it  with  perfectly  clean  hands.  The  area  about  the  wound 
snould  ^Xf  rendered  aseptic  by  the  use  of  the  razor,  soap  and  water,  and 
antiseptic  washes.  The  wound  shoidd  not  be  hermetically  sealed  when 
the  injury  is  severe  and  complicated  by  comminution  and  contusions. 
Let  the  woimd  serve  as  an  avenue  for  drainage.  Grauze  dressings  may 
materially  aid  in  making  drainage  free  and  safe. 

In  a  large  percentage  of  cases  produced  by  direct  \nolence,  where 
extraneous  matter  has  been  forced  into  the  wound,  it  is  better  to  anies- 
thetize  the  patient.  The  wound  can  then  be  more  thoroughly  cleansed 
and  inspected.  This  inspection  means  that  the  opening  should  be 
enlai^ged  or  that  other  openings  be  made  that  will  permit  of  a  thorough 
recognition  of  blood-extravasation,  of  the  laceration  of  the  soft  tissues, 
and  of  the  degree  of  comminution  of  bone.  Loose  fragments  of  bone 
should  lx,»  removed  and  lacerated  tissues,  if  their  vitality  be  much 
im[)aired,  should  be  trimmed  off.  Large  blood-clots  should  l>e  evacu- 
ate<l,  and  es[M^cially  is  this  true  if  they  are  in  the  subcutaneous  tissue. 
The  fractured  ends  of  the  bone  are  to  be  adjusted.  The  wounds  are 
then  to  \yQ  jKirtly  closed,  an  angle  usually  being  left  for  drainage.  It  is 
not  often  nccessiir}'  to  use  drainage-tubes,  and  rarely  for  more  than  two 
days,  if  prirnarj'  union  is  to  be  attempteil. 

Even  if  the  wound  is  clean,  small,  and  the  injury  to  the  soft  parts 
slight,  it  is  safer  to  dress  it  as  an  open  wound  with  an  abundant  |>ad  of 
gauze  over  it.  The  dressing,  no  matter  what  material  is  used,  should 
not  expose*  a  nu)ist  surface  to  the  air,  for  this  favors  contamination  and 
infection.  Absorbent  dressings  should  l>e  abundant,  for  it  is  not  wis** 
to  disturb  unnecessarily  the  fractured  bones  if  possible  to  avoid  it,  but 
cleanliness  must  l)e  maintained. 

//  /x  vertf  rnrelji  yiecexsari/  to  wire  fractured  bones  together  in  order 
to  maintain  a])]K)sition  in  compound  ci)mminuted  fractures.  It  may  be 
ncc(*ssiirv  to  remove  fragments  and  cut  off  sharp  ends  of  bone,  so  as  to 
facilitate  a<ljustmcnt,  but  the  fracture  can  usually  be  retained  in  position 
without  sutures.  There  are  many  comiK)und  fractures  of  the  extremities, 
esp(»cially  when  proiluced  by  indirect  violence,  which  after  cleansing. 
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removing  fragments  of  bone  and  blood-elote,  can  be  safely  closed,  and 
union  will  occur  promptly.  However,  in  the  hands  of  the  average  sur- 
geon drainage  is  a  safeguard. 

It  requires  more  time  for  compound  fractures  to  unite  than  for  the  union  of 
simple  fractures,  but  the  nutritive  changes  are  essentially  the  same.  The  for- 
mative material  consists  first  of  soft  tissue  rich  in  cells,  which  gradually,  through 
the  ossifying  activity  of  the  periosteum  and  medulla,  is  converted  into*  bone.  It 
should  be  the  rule  to  inspect  suqh  fractures  at  proper  intervals  until  they  become 
fixed  in  position.  Any  one  who  is  competent  to  make  a  first  dressing  for  a  com- 
pound fracture  is  able  to  inspect  it  without  special  danger,  and  he  can  be  more 
certain  of  good  adjustment  and  perfect  position  if  it  is  inspected  a  week  after  the 
first  dressing.  The  external  wounds  can  often  be  benefitea  by  a  renewal  of  dress- 
ings. The  progress  of  the  wound  toward  recovery  will  of  course  determine  the 
frequency  or  the  dressings  and  inspection. 

Amputation  is  only  justified  in  tne  gravest  of  compound  fractures.  There  must 
be  not  only  severe  injury  of  the  bone,  out  extensive  laceration  of  the  soft  parts  or 
grave  interference  with  circulation  before  it  is  justified.  Generally,  the  function  of 
the  limb  must  be  fully  compromised  to  justify  it.  Aseptic  surgery  makes  it  possi- 
ble to  save  almost  all  cases  even  where  joints  are  invaded.  If  joints  are  freely 
drained  and  kept  aseptic,  they  bear  severe  injuries  well.  The  adjustment  should  be 
made  as  perfect  as  possible.  The  joint  being  opened  does  not  in  itself 
justify  amputation. 

Delayed  Union  and  Non-union. 

The  formative  power  of  bone  is  very  great  and  repair  is  usually  most 
perfect.  Nutrition  of  bone,  its  normal  waste  and  repair,  as  also  its 
regeneration  after  injury,  are  influenced  by  the  general  condition  of  the 
patient.  Pregnancy,  lactation,  general  debility,  and  acute  diseases  may 
interfere,  just  as  an  exhausting  hemorrhage  or  a  great  physical  drain 
may  interrupt  the  process.  There  are  certain  local  conditions  which 
delay  or  prevent  union — viz.  marked  displacement,  the  intervention  of 
muscles  and  fascia,  or  a  foreign  body.  Suppuration  may  destroy  repara- 
tive material.  Defective  nutrition,  either  through  innervation  or 
deficient  blood-supply  or  disease  of  the  bone,  may  arrest  the  reparative 
process. 

Certain  bones  and  definite  parts  of  a  given  bone  are  more  liable  to 
such  interruption  than  others.  The  humerus,  the  bones  of  the  lee:,  the 
femur,  and  tne  bones  of  the  forearm  are,  in  the  order  given,  most  liable 
to  non-union. 

A  careful  distinction  must  be  made  between  delayed  union  and  non- 
imian.  Union  may  be  so  delayed  that  at  the  end  of  the  first,  second,  or 
third  month  the  plastic  deposit  is  deficient  in  amount  and  verj^  soft.  Stim- 
ulation of  the  nutritive  process  by  rubbing  the  bones  roughly  together, 
or  by  puncturing  the  fibrous  material  as  well  as  the  ends  of  the  bones 
with  a  drill,  may  arouse  renewed  action  and  secure  solid  union.  The 
establishment  of  more  perfect  circulation  or  the  improvement  in  the 
general  health  effected  by  getting  the  {mtient  out  of  doors  and  by  renew- 
ing his  activity  may  start  anew  a  halting  reparative  process. 

In  non-union  the  ends  of  the  bone  are  roundea  off*,  the  medullary 
cavity  is  closed,  the  blood-supply  to  the  seat  of  injury  is  diminished, 
and  the  ends  of  the  bone  at  times  may  be  widely  separated  by  the 
absorption  of  bone.  Non-union  occurs  very  rarely — according  to  Ham- 
ilton, not  more  than  once  in  five  hundred  fractures.  It  must  be  ap- 
parent to  surgeons  of  large  practice  who  have  studied  the  clinical  his- 
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tory  of  fractures  that  the  treatment  of  the  fracture  has  much  to  do  with 
tliefaiiure  to  unite.  Undue  pressure,  too  light  bandaging,  over-anxiety 
about  the  process  of  union  making  the  surgeon  over-zealous  in  inspec- 
tion of  the  parts,  imperfect  adjustment,  and  undue  mobility',  are  all  ele- 
ments which  should  l)e  considered.  The  surgeon  should  carefully  con- 
sider ever}'  detail  of  his  management  of  the  case,  as  well  as  the  local 
conditions  pertaining  to  the  fracture  and  the  general  condition  and  sur- 
roundings of  the  patient,  before  accepting  the  non-union  as  being  pre- 
determined by  conditions  beyond  his  control. 

Af;e  cannot  be  said  to  interfere  with  union  of  bones,  for  the  general  fact  that 
fractures  unite  readily  in  the  aged  is  daily  verified  by  results.  It  must  also  be 
firmly  impressed  upon  the  mind  of  every  surgeon  that  cases  exist  in  which  the 
nutritive  conditions  cannot  be  controlled  by  the  most  skilful  management.  These 
cases  may  come  from  chronic  disturbances  in  health,  from  acute  diseases  and 
infections  which  may  find  in  the  fracture  a  seat  for  suppurative  action.  Compli- 
cations may  arise  in  which  it  is  impossible  to  maintain  local  conditions  which 
favor  reparative  changes. 

Again,  without  visible  reason  absorption  or  airophie  changes  may  be  excited  in 
the  bone  instead  of  new  deposits  for  regeneration  and  union.  Even  after  the 
bone  has  been  apparently  well  united  the  absorption  process  which  removes 
redundant  tissue  may  take  place  too  rapidly  and  the  bone  bend,  or  fibrous  mate- 
rial replace  bone-tissue  until  a  false  joint  is  established.  The  diagnosis  is  not 
difficult :  mobility,  loss  of  function,  wasting  of  the  limb  from  non-use,  and  the 
pain  are  the  symptoms. 

The  purpose  of  treatment  for  delayed  union  or  false  joint  is  to  re- 
excite  the  activity  of  the  nutritive  processes.  The  procedures  adopted 
for  this  purpose  are  varied.  If  the  mobility  is  slight,  as  is  often  the 
case  in  fractures  of  the  leg  and  the  thigh,  lateral  supports  may  be 
adjusted  and  the  patient  allowed  to  use  the  limb.  The  continued  irri- 
tation of  the  intermittent  pressure  exerted  in  walking  renews  and  main- 
tains active  nutritive  efforts  until  union  is  finally  accomplished. 
Where  there  is  much  atrophy  of  the  soft  parts  massage  exerts  a  good 
influence.  The  Brainenl  method — viz.  boring  the  ends  of  the  bone — is 
a  safe  procedure  if  performed  as  an  aseptic  operation. 

If  these  simple  methods  fail,  then  the  false  joint  may  be  expose<l  bv 
a  free  incision,  the  tissues,  whatever  they  may  be,  that  intervene  l)etweim 
the  ends  of  the  bone  cut  away,  and  the  medullary  cavity  oix?ned  by 
resecting  the  bones  in  such  a  way  as  to  give  good  broad  surfaces  for 
approximation  and  easy  retention.  It  is  im|x>rtant  in  the  operation  to 
so  arrange  the  local  conditions  as  to  give  full  approximation  and  easy 
retention.  This  approximation  may  be  secured  by  nails,  wire  sutures, 
ivory  pe^s,  chromicized  catgut  or  kangaroo  tendon,  or  simply  by  a  splint. 
The  iiulividual  case  must  determine  the  necessity  of  the  use  of  the  suture. 
It  is  not  always  necessiiry.  It  usually  requires  a  much  longer  time  to 
secure  union  in  such  cases  than  it  does  in  primary  fractures.  The  |)eri- 
osteuni  from  the  portions  of  the  bones  excised  must  be  saved. 


SPECIAL  FRACTURES. 

Fractures   op  the   Nose. 

The  nasal  bones  increase  rapidly  in  strength  and  resisting  power  as 
they  approach  the  os  frontis.     The  nasal  spine  of  the  frontal  bone  rein- 
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forces  them  at  this  junction.  Fractures  of  the  base  of  the  nose  are 
infrequent,  but  quite  dangerous.  The  cribriform  plate  of  the  ethmoid  is 
very  apt  to  be  implicated  in  this  fracture,  the  fragments  of  which  very 
easily  ijenetrate  the  brain.  Inflammation  and  sepsis  are  apt  to  follow, 
for  the  spicule  of  the  cribriform  plate  are  sharp  and  the  communication 
with  the  nasal  fossce  offers  a  good  opportunity  for  septic  infection.  The 
fracture  may  include  the  nasal  process  of  the  superior  maxilla  and  the 
vomer.  A  broken  nose  is  not  dangerous  to  life,  except  when  it  is  broken 
at  the  base  and  complicated  >vith  fracture  of  the  cribriform  plate.  The 
break  in  the  lower  segment  is  most  frequent,  the  injury  being  to  the  nasal 
bones  only,  though  the  perpendicular  plate  of  the  ethmoid  may  be  bent 
or  broken.  The  fracture  is  always  by  direct  violence,  is  frequently 
comminuteil,  and  often  compound  both  by  wound  of  the  skin  and  the 
mucous  membrane. 

The  cartilages  of  the  nose  are  frequently  separated  from  their  attach- 
ment to  the  nasal  bones.  This  accident  is  of  the  same  clinical  import- 
ance as  a  fracture  of  the  nasal  bones  in  their  lower  segment.  Hemor- 
rhage is  occasionally  severe,  recurrent,  and  prolonged. 

Deformity  by  deviation  to  one  side  or  a  flattening  of  the  nose,  crep- 
itus under  pressure,  mobility,  obstruction  to  the  nasal  passages  by  blood- 
clots,  swelling  of  the  mucous  membrane,  and  the  history  of  the  accident 
are  the  common  symptoms  of  these  fractures. 

Emphysema  of  the  eyelids  or  cheeks  also  indicates  fracture  of  the 
nose,  and,  although  it  may  conceal  the  real  deformity  of  the  displaced 
bones,  it  is  not  a  serious  condition  and  rapidly  subsides.  It  is  produced 
by  the  escape  of  air  from  the  nose  in  the  act  of  sneezing  or  blowing. 
Bleeding  into  the  subcutaneous  tissue  and  the  swelling  from  the  contu- 
sion of  the  soft  parts  may  also  conceal  tlie  exact  nature  of  the  injury. 

The  deformity  produced  by  an  irregularity  in  the  outline  of  the  nose 
makes  these  fractures  of  extreme  importance,  and  an  accurate  adjust- 
ment of  the  comminuted  bone  is  necessary  to  the  symmetry  of  the  part. 
Any  irregularity  in  the  outline  is  most  obvious  and  changes  the  whole 
expression  of  the  face.  If  the  displacement  is  marked,  the  adjustment 
can  be  accomplished  best  by  force  applied  from  within  the  nostril,  a  firm 
knitting-needle  or  a  small  grooved  director  serving  very  well  for  accom- 
plishing this  purpose.  It  is  well  to  wrap  it  with  iodoform  gauze  or  plain 
sterilized  gauze,  which  should  be  firmly  applied  to  the  bar,  and  the  whole 
should  not  be  more  than  three-sixteenths  of  an  inch  thick.  This  is  to  be 
carried  upward  and  backward  along  the  septum  until  it  passes  beyond 
the  break,  and  then  carried  firmly  and  strongly  forward  until  the  bones 
are  pushed  and  moulded  into  position.  In  order  to  accomplish  this  it 
should  be  carried  forward  along  the  septum  parallel  with  the  nasal  bones 
until  it  rests  in  the  groove  between  the  plate  of  the  ethmoid  and  the 
nasal  bones.  The  wrapping  of  gauze  should  be  held  in  position  by  the 
portc-mJche,  the  fingers,  or  the  forceps  while  the  smooth  rod  upon  which 
it  has  been  carried  into  place  is  withdrawn. 

If  the  comminution  and  displacement  have  been  marked,  a  small  cylinder  of 
gauze  should  be  put  into  each  nostril.  This  plug,  if  well  placed,  certainly  helps 
to  maintain  the  fragments  in  good  position  and  does  not  interfere  with  respiration. 
It  helps  to  prevent  contamination  of  the  wound  by  the  secretions  of  the  nose,  and 
it  is  a  most  efficient  treatment  for  the  free  hemorrhage  which  occasionally  occurs. 
The  plugs  of  gauze  should  be  allowed  to  remain  undisturbed  three  or  four  days, 
Vol.  I.— 45 
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and  then  maybe  renewed  if  deemed  necessary.  A»  the  Hdjustment  of  thedbpli 
fragmentH  is  painful,  ana*?<thesia  may  be  neoessary,  and  liliould  be  used  rather  thasl 
accept  an  imperfect  adjustment  as  tinal.  If  the  fracture  is  at  tbe  cartilaginousl 
junetitm,  the  plug  of  gauze  must  be  made  lart^e  enough  and  firm  enough  to  give! 
distinct  .support  to  the  mispbiced  eartilage  or  tlie  deformity  is  almost  sure  to  recttr*! 
It  liiLs  oeen  recommended  that  tbe  nose  he  traiistixed  with  a  neeille  and  thol 
ends  of  tbe  needle  supported  by  pads.  This  might  give  efficient  suprjort  under  Aomei 
circumstances,  but  it  is  nirely  Bece.ssary.  External  supports  are  of  little  avail,  and] 
the  stripM  of  plaster  used  for  this  purpose  are  of  little  uiie  except  to  protect  the  I 
external  wound  and  to  conceal  deftjrmity.  Cotton  steeped  in  com(».  tiiict.  of  beu-l 
zoin  and  coated  with  collodion  makers  an  efficient  protective  drestsing.  The  iKinesJ 
are  vsiacular,  well  nourished,  and  consolidate  rapidly,  being  fairly  tirm  in  ten  dayal 
or  two  weelcH.  Rubbing  the  nose,  blowing,  or  sneezing,  however,  may  displace  thc| 
fractured  bones  during  the  first  ten  day.*^. 


Lachrymal  Bone. 

The  Iftchn^mal  bone  is  broken  in  fractures  of  the  bfl5*e  of  the  nose. 
It  accfJtn panics  fnit'trires  of  t!ic  wasliI  prficess  of  the  supcri<>r  iiuixilla  ami 
the  kteral  |date  of  the  ethmoid.  Einphyseioa  is  frequetitly  preseiiL 
The  lachryniul  duet  may  be  obstructed. 

Tlie  TREATMENT  of  fraeturc!^  of  the  luehrymal  bone  is  the  treatnieiir 
of  the*  more  seriotis  injuries  of  wliich  it  is  tite  accompaniment.  TJie 
hichrymal  duet  niiistj  however,  be  kept  fi'ee  l>v  the  passage  of  a  full* 
sized  probe. 

Superior  Maxilla. 

The  nasal  and  alveolar  processes  are  frequently  broken.     The  naaalj 

process  sufferis  fmeture  in  the  cruslied  injury  of  a  broken  no<^».  The  | 
alveolar  arch  is  broken  by  blows  whieli  loo.sen  the  tcetli  or  break  away  I 
tlie  entire  arch  or  a  segment  of  it  FractuiX's  of  the  Ixxly  of  the  hone\ 
are  the  result  of  great  violence.  The  blow  maybe  tmnsmitte*!  throujrfj  ( 
tbe  malar  bone.  The  injury  inHieted  in  this  way  is  to  the  wall  of  ihe  i 
antrum.  Jircaks  in  the  IxHly  of  the  bone  may  sepanite  tlie  alveolar  arch 
and  the  jialate  jvrocess  from  the  upper  segment  of  the  bone, 

Tbia  complete  and  extensive  fracture  is  usually  accompanied  by  a  fracture  of 
the  palate  Itone,  and  may  involve  the  pterygoid  process  of  the  sphentdd  tmne.   The 
separation  may  be  complete  and  the  iiioveinent«  of  the  detached  lower  se^m»^nl  ( 
cpiite  free,     ComminutH)n  of  tbe  honeys  of  the  face  resulUn  from  violence  ifiBicte»i  j 
by  a  bloxv  from  a  club,  a  kick  of  a  burse,  or,  ki»  in  one  case  thai  came  under  per- 
sonal observation,  by  tbe  hoof  of  an  ox  which  Wiis  planted  on  the  face  of  a  pros- 
trate man.     Undue  mobility,  irregularities  in  the  ovitline  of  the  face,  hemorrhagf* 
from  the  nosie,  the  mouth,  tbe  pharynx,  or  tbe  orbit,  as  a  bo  emphyseinAj  crepitate, 
and  the  history,  indicate  the  character  of  the  injury,     ^timson  s*t^tes  that  Gu^rin  ] 
ha.H  found  mobility  and  crepitus  of  tbe  pterygoid  proce^^s  characteristic  of  the  hor- 
izontal fractures  of  the  bone  where  the  symptom  a  were  obscure. 

Patients  bear  these  injuries  woiiderfully  well.  Repiir  is  mpid  and  | 
nnitm  by  bone  almosst  eertuin,  thfin;jrb  the  defi»rmity  miiy  Im.*  j^reat*  It 
is  earnestly  reenmmendefl  that  all  fragments  shall  Im'  left  in  phiet*,  as 
no  portion  of  the  Ixjne,  unless  it  be  completely  detaelie<l,  should  l»e 
reraoveiJ.  All  tfie  fni^nients  sbcuihl  l»e  Kived  ami  moulded  into  the  U'st 
possible  shajM?,  and  then  ^iven  sueh  supjiurt  as  it  in  pos.sible  t<t  s4Hmit* 
to  keep  tliem  in  plaee.  Loose  teeth  slionld  ni>t  l>e  removed,  for  they 
will  IxMHinie  fixed  in  position  agtiin.  Notwithstanding  the  extPt*me 
vasscularity  of  tbe  parts^  liemorrhage  is  not  apt  to  l>e  exc^essive.     The  , 
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cavities  of  the  nose,  the  pharj^nx,  and  the  mouth,  as  also  wounds  of  the 
skin,  are  open  avenues  to  infection.  Phlebitis,  lymphangitis,  septicaemia, 
erysipelas,  and  necrosis  are  possible  complications  which  make  the  injury 
a  serious  one.  Suppurative  inflammation  of  the  antrum  is  also  a  trouble- 
some sequel  which  may  develop. 

Partial  fractures  of  the  alveolar  arch  must  be  held  in  place,  if 
mobility  or  displacement  be  present,  by  wiring  the  teeth  in  the  fragment 
to  the  adjacent  teeth  in  the  uninjured  portions  of  the  arch.  The  frag- 
ment of  the  arch,  either  with  or  without  the  teeth,  may  be  secured  by 
an  interdental  splint  of  wire,  gutta-percha,  or  other  suitable  material. 
The  skill  of  the  dentist  is  often  required.  Displacements  of  portions  of 
the  body  of  the  bone  are  often  difficult  to  treat.  The  displacement  is 
generally  downward  and  backward.  The  fingers  in  the  mouth  and  a 
blunt  hook  to  catch  behind  the  palate  or  to  hook  over  the  orbital  margin, 
or  to  pass  from  a  wound  or  incision  in  the  cheek  about  some  point  of 
the  displaced  bone,  even  when  vigorously  used,  cannot  always  accom- 
plish perfect  adjustment.  This  is  especially  true  in  fracture  of  the 
maxilla  with  depression  of  the  malar  bone. 

Consolidation  is  rapid,  repair  being  complete  in  a  few  weeks.  Suppuration 
and  necrosis  may  delay  repair  and  make  the  union  of  the  fragments  tedious. 
Fortunately,  the  violence  usually  forces  the  fragment  downward ;  nence  it  is  only 
where  the  base  of  the  nose  is  injured  that  we  are  liable  to  direct  injury  to  the  base 
of  the  skull  and  brain  as  a  complication  in  the  fracture  of  the  superior  maxilla. 

Malab  Bone  and  Zygomatic  Arch. 

The  body  of  the  malar  bone  is  very  rarely  broken,  for  it  is  thick  and 
strong  and  articulates  with  a  bone  which  gives  way  and  allows  displace- 
ment inward  before  sufficient  force  has  been  applied  to  cause  fracture. 
The  wall  of  the  antrum  caves  in  or  the  bone  is  displaced  toward  the 
orbit.  The  zygomatic  arch  breaks  under  direct  violence  or  as  a  compli- 
cation in  the  displacement  of  the  malar  bone.  The  break  most  fre- 
quently occurs  in  the  temporal  portion  of  the  arch. 

Deformity,  pain,  and  interference  with  the  motion  of  the  lower  jaw 
are  the  symptoms  most  frequently  present.  The  depression  at  the  seat 
of  the  fracture  is  not  so  difficult  to  correct  as  it  is  where  the  malar  bone 
is  displaced  and  the  fracture  of  the  arch  occurs  as  a  complication  of 
fracture  of  the  maxilla. 

The  zygomatic  arch  may  be  elevated  and  the  malar  bone  occasionally  brought 
into  position  by  passing  a  hook  under  the  zygomatic  process  of  the  malar  bone 
and  pulling  and  lifting  it  into  place.  The  incision  through  which  the  hook  is 
passed  need  not  make  the  fracture  a  compound  one,  and  is  not  a  dangerous  pro- 
ceeding if  made  with  aseptic  precautions.  If  the  injury  is  confined  to  the  arch, 
the  normal  outline  can  usually  be  restored,  but  if  the  malar  bone  is  fractured  and 
displaced,  even  great  force  will  not  always  correct  the  deformity. 

Inferior  Maxilla. 

The  position  and  prominence  of  the  inferior  maxilla  greatly  expose 
it  to  fracture.  It  is  a  dense,  strong  bony  arch,  compactly  formed,  some- 
what elastic,  capable  of  free  lateral  movements,  and  well  calculated  to 
resist  violence  and  maintain  its  integrity.  It  is,  however,  more  fre- 
quently broken  than  any  of  the  bones  of  the  face.     Fractures  occur 


708 


AFFECTIONS  OF  THE  TISSUES  AND  TISSUE-SYSTEMS 


most  frequently  in  tlie  bmly  of  the  bone.  Compression  at  the  angles  c^ 
blows  upon  thf  angle  may  bn*ak  it  near  the  centi-e  of  the  arch,  liut  the 
symj»liytii.s  and  the  anterior  j>orti<m  (jf  the*  body  art*  the  j^rts  most 
exposed  to  direet  violence,  and  are  thus  fretpiently  broken.  The  rairni* 
and  the  eoronoid  processes,  though  protected  froiu  violence,  are  generally 
hniken  by  tlu*  direct  injury  of  blyvv.s  or  by  |x*iietnitiug  wounds.  The 
condyb* — K»r,  umre  cnrrectly,  the  ueek — h  broken  by  indiR-^et  \noleoc 
transniittetl  thruu^li  the  biwly  uf  the  bone  from  tlie  chin.  The  site  fi  , 
the  ui(»st  fretiueut  fmctures  is  at  or  forwartl  of  the  mental  foramen,  often 
at  the  syuiphy.siH. 

The  i'mcturo  is  most  frequently  t^ilightly  oblif^ue,  extending  downward  and 
iMckwiinh  and  it  is  bevelled  so  tbiU  tiie  anterior  fnigmont  i;*  longer  on  it*  intertii"" 
surface  (Fig,  ZO^),     Fractur&a  way  occur  at  every  purl  of  the  body  of  the  tK>n| 

Fio.  303. 


Fmcture  of  the  lower  Jaw, 

Wlien  they  occur  at  the  angle  the  obliquity  is  apt  to  be  more  marked-    The  lione  vs. 
not  in fret|ueiitly»  perhaps  in  one-fourth  of  the  cases',  broken  at  two  ^paraie  pointi^ , 
The  iiiultiple  astioeiatea  fractures  are  situated,  usually^  one  in  the  anterior  tiortif"^" 
of  the  bone,  and  the  other  at  or  near  the  angle  of  the  opposite  side,  but  tne  se 
of  the  multiple  fractnreiii  may  vary  from  the  condyle  to  the  symphysis.    Nearly  j 
of  the  fracturen  are  compound  by  eonimunication  with  the  oral  cavity.    TbUJ 
especially  apt  to  be  the  case  where  a  tooth  has  been  displaced* 

Diagnosis. — The  diagiio.^is  is  easily  made  exeept  when  the  fractore^ 
is  in  the  rnn>iinid  proeess  or  in  tlie  rainu^^  of  the  jaw.     It  is  sometimes 
extivmely  ihlfieult  to  deterniiue  the  prt^seuc^  of  a  fracture  when  it  is 
distiuetly  iibove  the  un^le  of  the  ninius. 

The  ^roneni!  symi*toms  of  a  fnietiire  of  the  jaw  are  ]>ain,  defoniiitv, 
mobility,  and  (*repitus.  The  jxiin  is  ]>rovr>keil  by  the  movement  i»f  t^at- 
iug  and  talking,  and  is  often  very  tjreat.  The  patient  endeavors  to  miti- 
pite  its  severity  by  suppurtiuir  the  jaw.  It  should  be  n'memltere^l  that. 
the  Itifenoc  tfental  nrrn-  p;isses  tlirou^h  the  Inwly  i)f  the  btme,  Thia 
nerve  may  be  torn,  but  if  not  torn  its  eneiisement  in  a  [uY»ken  bony 
eanal  no  donljt  a<Ids  to  the  severity  of  the  iwiiu  on  anv  motion  of  the 
fniguu'utH.  Fnictur€*s  auterior  to  the  mental  foramen  sbouhl  not  be  m 
painful  as  those  situated  farther  hick  in  tlie  biMly  id*  the  Iwine.  The 
d^dorniity  is  In^st  ree»>^n}ize<l  by  observiu*r  irregularities  in  the  teeth. 
The  fmcture  rarely  mvurs  in  the  butly  hark  of  the  uu>lar  teeth.  Tl^e.^ 
auterior  fmirnient  is  apt  to  be  displaced  tlowuward  and  inwunh     Whef 


tlie  fracture  is  well  back  towaitl  the  anj^^le  or  in  the  ramus  or  neck,  the 
ilofWrmity  vm\  soiiietinR's  l>e  best  detected  liv  obsi'rvin^  the  syinphysi:?. 
If  this  be  disphit-ed  to  uue  side  of  tlie  t-enlral  liiKMjf  the  upjK^r  incisors, 
and  there  be  tenderness  and  yiam  in  the  legion  of  the  rannis  on  the  siinie 
glide,  it  18  suggestive  of  fmcture,  and  careful  seareli  should  be  nKidc  i'or 
it.  M<»bi!ity  may  Iw  very  free,  but  sliglit  mobility  is  UM>st  <"f>mnnnL 
Jfnbility,  when  the  fracture  is  in  the  neck  or  condyle,  may  lie  ai»j>reei- 
ated  best  during  uiovcmcuts  of  the  jaw.  (.^rcpitns  is  usually  plain  and 
€a,sily  detected,  except  in  fractures  of  the  eoi\uioid  proc?ess. 

One  or  more  teeth  are  loosened  in  fractureii  tli rough  the  alveolar  arch.  Some- 
times a  section  of  the  alveolar  areli  with  Hcveral  teeth  is  broken  from  the  liody  of 
the  hone.  The  va^^cular  supply  is^  however,  good,  mid  with  the  uaioii  of  the  JVa^- 
ments  the  teeth  betvime  firm  agaiJ]*  Louse  teeth  wht^uhl  not  be  removed  until  it 
i»  evident  that  they  will  nut  heeonie  fixed  in  jmsition.  Necrosin  of  small  fragments 
is  frequent  al\er  thc--*e  fraetures.  It  is*  not,  hfiwever,  seriotiB,  except  as  it  jirovokes 
suijjjuration  and  delay is  union* 

The  TREATMENT  required  in  th(/  i^^n^at  niiijmity  of  eases  is  simple. 
It  Is  not  easy  to  >ecnrc  immobility,  but  the  slifj:ht  m(t\'emeut  between 
the  fragments  ilt*cs  nut  upfw^nr  to  interfere  with  uni*>n.  Many  of  these 
fractures  recover  \\ith  praetieally  very  little  help  from  treatment.  To 
seeiu^e  as  mueli  stability  as  possible  the  Inwly  of  the  jaw  shoidd  be  sup- 
ported by  a  splint  or  banda^'  and  held  against  tlie  upper  jaw,  wliieh 

Fig,  304. 


AppliratiMn  *  t 


iMindo-s^. 


serves  as  a  splint.  A  unpuldcd  pastcboiird,  felt,  or  gutta-j>ereha  eup 
makes  a  good  splint,  Tliis  should  l>e  Httefl  to  the  chin  and  the  body  of 
tlie  jaw,  and  s<'rvc  as  a  citp  in  which  the  jaw  rests,  a  padtlin^^  of  com- 
mon non-absnrbent  cotton  bcin^  jdaccd  next  to  the  skin.  This  splint  is 
hidd  in  jiositicfu  l*y  a  four-tiiilc<l  lunidatrc  The  slin^  or  four-tailed 
bandage  may  lie  used  without  the  siilint  (Fii;.  304). 

Flitting  a  ivire  or  nil'  Ihjafure  about  the  teeth  in  many  of  the  fractures  is  a 
simple  ana  an  etTieient  treatment  if  used  in  conjunction  with  nn  immobilizing  eup. 
The  wire  loop  should  include  ft t  least  two  teeth  on  each  side  ot'  the  break,  a.-*  con- 
stant ten.'^ion  tm  the  teeth  will  nunn  loosen  them.  The  wire  should  be  silver,  ot 
medium  si7,c,  and  not  loo  tightly  drawn.  If  only  the  teeth  next  to  the  break  are 
surrounded  by  the  wire  loop,  their  loosening  i^  very  apt  to  iacrease  the  irritatian 
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about  the  fracture.  If  the  break  is  markedly  oblique,  the  difficulty  in  adjusting 
the  fracture  is  often  very  ^eat,  and  the  retention  in  good  position  by  a  supporting 
Bplint  Ls  unsati^ifactory.  In  these  cases  the  tension  on  the  wire  loop  is  too  great 
for  the  teeth  to  bear,  and  the  tendency  to  displacement  is  so  great  that  it  will  fre- 
quently break  a  wire  if  it  is  passed  through  drill  holes  in  the  bone.  Interdental 
splints  of  heavy  wire  fitted  to  the  teeth,  formed  from  a  plaster  mould,  are  at  time« 
very  valuable.  The  fastening  together  of  the  lower  ana  upper  jaw  by  wire  loop? 
about  the  teeth  may  offer  material  help  during  the  short  time  it  is  'necesssar>-  to 
immobilize  the  fracture. 

Ivory  pegs  driven  through  drill  holes  made  in  the  bone  near  the  break  are  usu- 
ally efficient  and  satisfactory.  Grenerally  a  drill  hole  in  one  end  mav  be  so  plac^ 
that  the  peg  can  be  passed  through  it  and  forced  into  the  cancellated  tissue  of  the 
other  end  in  a  way  to  immobilize  the  fracture.  If  the  bone  be  kept  <^uiet  for  a 
week  or  ten  days,  it  is  not  difficult  to  maintain  reduction  during  the  time  neces- 
sary for  consolidation.  The  ivory  peg  or  the  wire  loosens  in  the  Done  by  the  rather 
rapid  absorption,  and  the  support  given  becomes  lax.  The  ingennitv  of  the  sur- 
geon will  ouen  be  taxed  to  tne  utmost  to  devise  methods  to  immobilize  some  of 
the  fractures  of  the  jaw. 

Union  is  rapid  when  necrosis  does  not  occur.  The  bone  is  fairly  firm 
in  three  weeks,  though  mastication  of  solid  food  should  be  longer  delayed. 
Non-union  is  very  rare.  Fractures  through  the  ramus  of  the  jaw  do 
not  show  much  displacement.  Immobilization  of  the  jaw  is  all  that  is 
required  in  the  way  of  treatment. 

The  Hyoid  Bone. 

The  hyoid  bone  is  broken  by  compression,  either  by  direct  force  or 
by  bending  the  head  forcibly  backward.  Hemorrhage  or  marked  inflam- 
mation, vnih  collateral  oedema,  may  render  the  injury  serious.  The 
swelling  may  impede  respiration.  The  fracture  ordinarily  unites  re:idily 
and  without  much  inflammation,  the  union  being  either  cartilaginous  or 
bony.  The  result  is  usually  satisfactory',  as  the  displacement  is  generally 
slight.  Dyspnoea,  difiGcult  deglutition,  and  pain  on  talking  may  be 
present  as  symptoms. 

The  TREATMENT  is  symptomatic.  If  the  displacement  is  great,  or  if 
the  eorniia  has  i)enetrate<l  the  pharynx  or  been  turnetl  so  as  to  be  ctuight 
in  the  tissues,  an  attempt  should  be  made  to  replace  the  fragment,  and 
if  this  should  be  impossible  it  may  be  removed.  The  oKlema  of  the 
glottis  may  demand  tracheotomy,  and  the  difficulty  in  swallowing  might 
necessitate  feeding  by  an  oesophageal  tube. 

The  Rros. 

Fractures  of  the  ribs  are  frequent,  but  authorities  differ  as  to  the 
most  common  seat  of  these  fractures.  They  are  broken  generally  in  the 
lateral  wall  of  the  chest  (Fig.  305)  at  or  between  the  angle  and  the 
anterior  third  of  the  rib.  It  is  a  verv  rare  accident  in  the  child,  fn*- 
quent  in  the  adult  and  aged.  It  (X»curs  from  direct  or  indirect  violeiuv. 
It  may  result  from  a  compressing  force,  one  or  more  of  the  ribs  lx»injr 
broken. 

The  disnlaceinent  is  slight  when  only  one  rib  is  broken,  but  may  be  very  con- 
siderable where  several  are  broken.  Direct  violence  produces  fracture  by  pushins: 
the  arch  f>f  the  rib  inward,  while  indirect  violence  increa**es  the  outward  curve 
until  the  bone  breaks.  The  ribs  most  frequently  broken  are  from  the  fourth  to 
the  eighth  inclusive.  The  first,  second,  and  third  are  well  protected  from  violence 
by  the  clavicle,  by  the  pectoral  muscles,  and  by  the  shoulder.     The  lower  ribs  are 
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not  fixed  and  elude  violence,  so  that  they  are  rarely  broken.  The  fracture  is  not 
often  compound,  except  in  those  cases  produced  by  direct  violence.  Penetrating 
wounds  produeing  fracture  umy  also  add  to  tins  coni plication  a  wound  of  tlie  pleura, 
the  lung,  the  diaphragm,  or  the  perieardinm.  Hemorrhage  into  the  pleural  cavity 
m  at  times  a  dangerour^  fumplicatii>n. 

Symptoms. — ^Cidlapst^  or  pmfuiiiRt  dopressi^ju  may  fVdlow  the  viulence 
inflioteJ.  A  weak  and  mpid  pidse  with  flvspnceii  ami  hx*al  jwuii  am 
present  in  the  gmvcr  injuriej?.  Pain  which  i^  made  worse  l>y  prei*Hiire 
at  the  jMiint  of  fraettire,  or  by  [ire.sisiire  wliieh  will  inerea,se  the  arch  of 
the  ril),  is  an  important  -syni|doni.  Dbiphrafjmfdlv  or  alidomioal  rv>fpl- 
tfdion  is  ]iiresei)t.  Einpfitfstina  bejirinnin^  at  the  ^eat  of  the  fnieture  may 
extend  over  the  b*xlj\     Hemorrhage  irom  the  wound,  if  the  fruetnre  is 


Fracture  of  ribs;  synostosis. 

eonipniind,  niiiy  be  eitlier  external  or  into  tlie  thorax,  HtrmoptifmH  from 
the  wounded  Inijj^  may  o<:'eur.  CiY'pitns  may  he  dit^tinet,  Init  is  often 
absent.  The  displaeement  is  rarely  enough  to  require  attention  exeopt 
when  several  ribs  are  br(*ken.  It  may  tlien  be  neeessixry  to  eorre<*t  tlie 
deformity  by  atljusting  the  fi^aetnres  uihI  >^eeuring  them  in  (jotiition  by 
fastening  the  emlri  together. 

Treatment  is  direeted  to  the  relief  of  piiin,  to  limiting  the  motion 
i»f  the  ehest-wall  in  brentliing,  to  the  arrest  of  the  hemorrhage,  and  to 
the  eontrol  of  the  irritation  of  the  injured  parts.  Pain  is  relieved  or 
controlled  byatiiiu  bandage  or  plaster  strip  apfdied  so  as  tc>  eneirele  the 
thui^ix  atid  limit  tlic  niovement  of  tlie  ehest-wall  in  respinitory  etlbrts, 
Tliis  firm  bandnge  liel[js  to  immipbilize  llie  fragnients.  AiitHlyot^^  are 
also  most  iisefid,  and  in  many  eases  must  be  resorted  to.  Relief  fiH^m 
pain  favtirs  i-eaetion  and  shortens  the  depression  following  the  injui-y. 

Hemf^rrhage  from  an  external  wound  may  bt^  controUetl  by  diivi't 
ligtUiirc  or  by  pn'ssure.  A  poueh  of  gjirize  may  be  carried  through  the 
bleeding  wound  into  the  cavity  of  tlie  tfiorax  and  stu!fe<l  with  small 
strips  (d'  puize,  so  that  a  knob  of  ptuze  can  be  lirudy  tiu11c<1  ngainst  the 
inner  thoraeie  wall.  This  prevents  hemorrlinge  iiito  the  thorax,  and  by 
its  presstire  arrests  it  in  the  intensistal  space.  Haemoptysis  is  not  (dten 
very  free.  Hemorrhage  must  always  be  carefully  considered  and  ixm- 
trolled. 

The  Sternum. 

The  Btemum  is  an  ojieu  cancellated  bone  composed  of  several  pieces 
which  unite  at  different  periwls  of  life.     It  may  be  broken  or  separated 
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at  the  junction  of  the  manubrium  and  the  body,  or  the  break  may  occur 
at  the  cartilaginous  junction  of  the  .separate  pieces  of  the  body  of  the 
bone.  According  to  Hoffa,  statistics  show  that  the  sternum  is  broken  less 
often  than  any  of  the  Inmes,  making  only  alx)ut  1  per  cent,  of  fractures. 
The  sternum  is  fractured  most  frequently  by  forcible  flexion  of  the 
spine.  A  fracture  induced  in  this  ^-ay  is  most  apt  to  occur  in  the  upper 
section  of  the  bone.  Muscular  action  must  also  be  recognized  as  a 
source  of  fractun*.  The  great  muscular  effort  used  in  lifting  heavy 
weights  has  prcKlueed  this  fracture.  Blows  upon  the  sternum  by  a  p>le 
or  club  may  induce  fracture  by  direct  violence.  By  far  the  larger  num- 
ber of  fractures  result  from  the  forcible  bending  of  the  boay,  either 
from  a  fall  upon  the  head  or  the  buttock,  or  by  bcmg  caught  while  in  a 
sitting  jK>sture  l)etween  a  moxang  wagon  or  car  and  a  beam  overhead, 
and  thus  forcibly  bending  the  spine. 

The  displacement  at  the  seat  of  fracture  may  be  marked.  It  is  most  fre- 
quently a  forward  displacement  of  the  lower  fn^gment,  though  it  may  be  the 
reverse.  This  can  be  reduced  usually  by  throwing  the  shoulders  and  head  back- 
ward and  taking  a  deep  inspiration,  though  direct  pressure  upon  the  overriding 
end  may  aid  in  reduction.  It  is  not  always  easy  to  maintain  reduction.  A  pad 
over  the  fracture  with  a  circular  bandage  pinned  snugly  around  the  chest  may 
assist  materially,  however,  in  maintaining  it.  The  union  of  the  fragments  is  usu- 
ally rapid,  and'even  if  the  displacement  is  not  corrected,  the  function  of  the  bone 
is  restored.  If  the  displacement  is  a  source  of  great  discomfort  and  danger  to  the 
patient,  it  should  be  corrected,  even  if  an  incision  is  necessary,  and  ivory  pegs  or 
steel  nails  may  be  utilized  to  secure  the  reduction. 

The  xiphoid  cartilage  may  be  luxated  or  broken.  This  is  sometimes 
a  painful  and  dangerous  accident,  as  it  may  induce  spasm  or  irregular 
action  of  the  diaphragm  and  violent  vomiting.  If  its  symptoms  should 
be  violent  and  serious,  it  can  be  exposed  and  fastened  into  place  or 
removed. 

The  Clavicle. 

The  clavicle  is  exposed  to  both  direct  and  indirect  violence.  It  is  a 
curved  sleiuler  bone,  and  to  it  or  through  it  is  transmitted  the  force  of 
falls  upon  the  hand,  the  elbow,  and  the  shoulder.  Direct  blows  ujKm 
the  up|M'r  surface  of  the  shoulder  or  upon  the  anterior  surface  of  the 
base  of  the  neck  are  also  received  by  the  clavicle.  It  is  a  ver^'  com- 
mon break,  constituting  15-16  ]>er  cent,  of  all  fractures.  It  occurs 
most  fre(i!i('ntlv  in  children  under  five  years  of  age.  It  is  conijxira- 
tivcly  rare  in  the  aged,  but  frequent  in  middle  life.  The  comm<m  seat 
of  fractnn'  is  in  the  body  of  the  bone  just  outside  the  middle,  near  the 
junction  of  the  external  with  the  middle  third.  The  fracture  at  this 
site  is  ^^en<'rally  the  result  of  indirect  violence.  It  is  pnxluced  by  a 
blow  or  a  fall  upon  the  shoulder  or  by  violence  transinitte<l  thnnigh  the 
arm.  Any  portion  of  the  bone  may  be  fractured  by  direct  violence, 
though  the  external  end  is  rarely  the  seat  of  fracture.  It  is  rarely  a 
compound  fracture,  although  the  bone  is  sui>erficial,  being  covered  only 
by  X\\(\  skin  and  subcutaneous  tissue.  Complications  in  the  way  of  dam- 
age to  adjacent  important  structures  are  also  rare,  the  subclavian  vessels, 
the  plexus  of  nerves,  an<l  the  pleura  almost  uniformly  escaping  injur}'. 

The  dixphtcenient  in  fracture  of  tlio  clavicle  is  verv'  uniform — viz.  the  internal 
fragment  is  pulled  upward  by  the  sterno-mastoid,  and  the  external  one  depressed 
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and  carried  inward  bv  the  weight  of  the  ehoulder  and  by  nmscular  action.  Dis- 
placement of  the  fractured  em»  is  less  marked  if  the  seat  of  fracture  be  near  either 
end. 

The   SIUNS    AND    8YMITOMS  OF  A     FRACTrRKD  CLAVirLE  VLirV  wilh 

the  sent  of  fracture,  T!ie  defnrmity  and  disul)ility  -atv  Ici^i^i  niiirked 
when  the  brt^ak  is  in  the  outer  third.  If  it  he  in  the  Inxly  of  tlie  hone, 
the  jilioulder  drops  downwjird^  and  if  the  displaeeinent  ho  marked,  it 
eonie,s  forward  and  inward.  The  iu*ad  is  turned  towanl  the  atfeeted  i^ide 
and  the  ]>atient  s^eek^  to  sii[>|H>rt  liis  fc^rearni  and  elltow.  The  irregu- 
larity at  the  seat  of  fraeture  is  easily  diM-erned,  The  jwiin  on  motion 
is  acute  and  the  hiss  of  power  in  the  arm  i*i  complete.  These  si^ns  are 
nearly  all  well  marked  in  tlie  atlult,  but  in  chiifhTn  a  hreak  in  the 
clavicle  often  oeeui-s  with  little  disphicement,  TIjc  periusteuni  may 
remain  nntorn  and  the  vnils  of  the  hnne  remain  in  good  j>osition.  This 
OKMlities  the  deiVu'mity  and  lessens  the  pain,  and  the  loss  of  fuiu^tion  is 
not  so  eomi>lete,  so  that  it  is  not  an  infrequent  thing  to  have  the  injury 
overhNiked  hy  the  mother  for  si'venal  days. 

Treatment. — Cases  of  the  character  la^t  mentioned  need  hut  little 
treatment.  A  well-adjusted  sling,  giving  support  to  the  forearm  and 
the  elbow  and  confining  tlie  hand  and  arm  of  the  eliild,  will  often 
answer  all  tlie  indications.     Strenuous  but  injudicious  efforts  to  inmio- 

Fig.  306. 


t. 


Mooro'»  dressing  for  fractore  of  the  clavicle. 


bilize  the  shoulder  in  these  simjde  eases  may  provoke  further  ilisjdare- 
ment  and  add  to  the  def<irndty  and  pain.  The  multiplicity  of  the  plans 
suggested  for  the  treatment  of  fmetures  of  the  clavicle  testifies  to  the 
inailefjuaey  of  the  methods  in  vogue.  The  results  of  treatment  in  eases 
in  wiiich  the  deformity  is  marked  are  usualfy  not  pt*rfeet.  There  is  gen- 
erully  a  little  sliortening  and  a  well-nuirked  callus,  A  comfortable  and 
fairly *eflicient  method  of  treatment  is  tlie  **  double  figure  of  8  ''  sug- 
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gested  by  Dr.  E.  M.  Moore  of  Rochester,  New  York  (Fig.  306).  The 
illustration  shows  the  bandage  applied.  It  is  as  follows :  A  strip  of 
muslin  a  little  over  two  yards  in  length  and  wide  enough  to  be  folded 
four  times  upon  itself  until  it  is  a  strip  eight  inches  wide  is  held  on  the 
surgeon's  hand ;  the  hand  is  placed  under  the  elbow  of  the  injured  side ; 
the  folded  strip  with  ends  of  unequal  length  crosses  the  under  surface 
of  the  flexed  forearm  at  the  elbow.  The  longer  end,  which  is  to  the 
inner  side,  is  passed  upward  inside  and  in  front  of  the  arm  and  is  car- 
ried over  the  shoulder  across  the  back  and  through  the  opposite  axilla. 
It  is  brought  over  in  front  of  the  sound  shoulder  and  meets  in  the  back 
the  short  end,  which  is  carried  first  up  over  the  outside  of  the  forearm 
and  backward  across  the  spine. 

These  ends  are  secured  to  each  other  in  the  back  and  about  the 
sound  shoulder.  The  hand  is  supported  in  a  sling  which  is  attached  to 
the  bandage  as  it  passes  over  the  injured  shoulder.  The  efficiency  of 
Moore's  dressing  depends  on  a  recognition  of  the  position  of  the  fibres  of 
the  pectoralis  major.  Those  arising  highest  are  inserted  lowest  on  the 
humerus,  the  tendon  making  a  half  turn  as  it  descends  to  its  insertion. 
Hence  the  farther  back  the  elbow  is  held,  the  more  are  the  clavicular 
fibres  pulled  upon — L  e.  the  fragments  held  in  place. 

The  figure  of  8  crossing  over  the  spine  with  a  loop  around  each  shoulder  is  fre- 
quently used.  The  loop  placed  about  the  injured  shoulder  should  fit  rather  snuglj, 
80  that  it  will  not  slip  too  far  inward  from  the  point  of  the  shoulder.  If  the  loop 
is  too  large,  it  makes  a  downward  pressure  on  the  outer  fragment,  and  tends  in 
that  way  to  increase  the  deformity.  The  most  efiScient  treatment  is  attained  by 
placing  the  patient  in  the  recumbent  position  on  his  back,  with  a  firm  support 
under  the  spine.  This  should  be  so  adjusted  that  the  injured  shoulder  is  allowed 
to  hang  free,  its  weight  carrying  it  upward  and  backward.  This  treatment  enforced 
for  three  weeks  gives  very  good  results.  It  is  simple  and  effective,  but  irksome, 
and  very  few  patients  will  submit  to  the  position  and  the  long  restraint. 

The  Scapula. 

The  acromial  process  of  the  scapula  is  usually  broken  by  direct 
violence.  The  break  is  most  often  near  the  end  of  the  process.  The 
mobility  of  the  fragment  is  easily  detected,  so  that  the  diagnosis  is  not 
difficult.  The  outline  of  the  spine  can  be  followed,  for  it  is  sul>cutane- 
ous  throughout  the  entire  length.  The  jmin  and  contusion  confirm  the 
diagnosis.     The  union  is  usually  ligamentous,  rarely  bony. 

The  TREATMENT  cousists  in  holding  the  head  of  the  humerus  well 
up  in  the  glenoid  fossa  and  immobilizing  the  arm.  This  is  most  com- 
fortably accomplished  by  a  broad  strip  of  folded  domestic,  which  is  so 
placed  that  its  central  jK)rti()n  passes  under  the  elbow.  The  ends  of  the 
strip  are  carried  upward  to  the  shoulder  and  crossed  over  it,  and  cjirried 
across  the  chest  in  front  and  behind  to  the  opposite  axilla,  and  seciireil 
to  each  other  as  they  meet.  The  hand  should  be  secured  in  a  sling  fas- 
tened to  this  l)andage  at  the  crossing  above  the  shoulder.  A  pad  of  cot- 
ton or  wool  should  he  ])ut  in  the  axilla,  thick  enough  to  keep  the  arm 
from  the  hmly,  so  that  the  humerus  may  be  nearly  vertical. 

The  next  most  c(Mnmon  fracture  of  the  scapula  is  of  the  surgical 
neck.  In  this  fracture  the  break  passes  from  a  point  below  the 
glenoid  fossa  upward  to  the  suprascapular  notch,  including  the  coracoid 
process. 


FRACTURES, 


715 


The  SYMPTOMS  are  lengthening  of  the  arm,  flattening  of  the  shoulder, 
an  unoccupied  space  below  the  acromion,  loss  of  function  of  the  arm, 
crepitus,  and  an  easy  reduction,  with  immediate  recurrence  of  the  de- 
formity as  soon  as  the  support  under  the  elbow  is  removed.  There  is 
unusual  passive  mobility  of  the  arm  in  this  fracture.  The  union  is 
usually  bony  and  occurs  promptly  with  restoration  of  the  function  of 
the  arm. 

The  TREATMENT  enforced  should  support  the  arm  firmly,  so  that  the 
head  of  the  humerus  is  pushed  up  against  the  acromion  process.  The 
head  of  the  bone  and  the  neck  of  the  scapula  should  be  held  out  from 
the  body  by  a  pad.  This  may  be  accomplished  by  the  support  given  to 
the  elbow  by  a  broad  strip  of  adhesive  plaster  (moleskin),  which  should 
pass  about  the  body  and  up  over  the  top  of  the  sound  shoulder.  It 
should  be  firmly  applied.  The  arm  is  thus  immobilized  after  carrying 
the  elbow  forward  on  the  chest. 

The  angrles  of  the  scapula,  and  also  the  spine  and  the  body  of  the 
bone,  are  broken  by  severe  direct  violence.  There  is  not  much  displace- 
ment except  where  the  fracture  involves  the  inferior  angle,  which  may 
be  carried  forward  and  upward.  The  fragments  can  generally  be  moved, 
so  that  crepitus  is  evident.  The  bone  is  well  protected  ^vith  muscles, 
and  it  is  not  easy  to  detect  irregularities  of  outline. 

The  TREATMENT  consists  in  padding  the  scapular  region  and  binding 
it  firmly  to  the  chest-wall.  The  arm  must  be  immobilized  by  fixing  it 
in  a  sling. 

The  Humerus. 

The  humerus  is  not  broken  as  often  as  the  clavicle  or  the  bones  of  the 
forearm.  The  fractures  of  this  bone  are  to  be  considered  in  groups — first, 
of  the  upper  end ;  second,  of  the  shaft ;  and 
third,  of  the  lower  end.  Fractures  of  the 
anatomical  neck,  fractures  through  the 
head  or  through  the  tuberosities  and  the 
head,  may  well  constitute  one  class  of  the 
first  group,  as  the  clinical  history  is  much 
the  same.  A  fracture  of  the  anatomical  neck 
is  very  rare.  The  line  of  the  break  gen- 
erally follows  the  groove  between  the  tuber- 
osities and  the  smooth  cartilaginous  head. 
Ft^ctures  through  the  head  rarely  occur, 
except  as  a  complication  of  the  more  ex- 
tensive fractures  through  the  tuberosities 
and  the  surgical  neck.  Fracture  through 
the  tuberosities  does  not  occur  frequently. 
These  breaks  are  generally  produced  by  di- 
rect violence,  rarely  from  uncomplicated 
indirect  violence. 

The  SYMPTOMS  accompanying  these  frac- 
tures are  not  so  distinctive  as  to  permit  a 
differential  diagnosis.  The  shoulder  is  swollen  and  generally  flattened 
over  the  joint.  Crepitus  is  present  and  the  function  is  lost,  while  pain 
is  quite  marked,  especially  on  motion. 


Fig.  307. 


Fracture  of  the  anatomical  neck  of 
the  humerus  (Hoffa). 
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The  tearing  or  breaking  off  of  the  greater  tuberosity  occaitionaUy  occurt  tal 
complication  uf  .suboorufoid  dislocation  of  the  humerus.  The  line  of  fractur 
usurtlly  involves  the  bicipitiil  groove,  the  shaft  and  head  of  the  bone  reiuainin 
intactf  The  h>w  of  power  of  exteriiid  rotation  is  evidence  of  this  fracture,  j 
appears*  to  me  very  probable  that  ihi?*  fracture — viz.  the  one  which  separate^  the 
greater  tuberosity  from  the  head  by  running  along  the  anatomical  neck  and  theuc^ 
into  the  bicipital  groove — may  continue  inward  under  the  lesser  tubercle  and  sep- 
arate the  hend  and  the  lea-ner  tubercle  from  the  shaft.  Such  a  fracture  hai*  been 
de**cribed  by  Robert  Smith. 

Frdcttire  uf  the  surgrica!  neck  h  the  most  fi-equent  and  tin*  mcNt 
imixirtiint  of  llii^  gnm|j  af  iiijiirii's.  The  Hue  of  fracture  i-^  Mow  ilie 
tuberomties  and  above  tlie  iii}*ertioii  t»f   the  j)ectORilis  major  and  the 


i  !.,.  •■ii.f^i. 
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latmsiiniis  dorsi  (Fig,  308).     It  results  from  either  direet  or  indirwi 
vit^leiiee. 

Tills  fmt'tiire  usually  presents  a  well-defined  group  of  SYMPTOMS 
Tile  head  of  the  boue  ean  l>e  felt  iu  its'projKT  jdace.  The  axis  of  tk' 
shaft  t>'*itits  inward  towanl  the  eomeoid  ;  the  upjH^r  eu<l  is  almogt  ahvuy?« 
pulled  iuward  l>y  tin'  |KM'tural  uiusrde  and  fiy  the  latissimus  don*i.  It 
UKikes  a  slight  angle  with  the  heatl ;  crepitus  is  distinct,  and  vnn  1 
elicited  by  tnictioti  and  mtntion  ;  the  arm  is  shortened  and  hangs  |>own^S 
less  at  the  side ;  and  mobility  is  marketL  The  head  of  the  l>one  is  in 
the  proper  position,  liut  d«x\s  not  n:>tate  with  the  shaft;  voluntary  mov€ 
meuts  arc  lost,  while  passive  movements  are  free.  Fractures  at  th< 
upper  extremity  of  the  bone  may  In*  irujxicttMl,  and  ai"e  then  :  Tl 

still  more  obsrure.     Tiie  violence  pnHlucing  this  fracture  is  n 
culated  to  ju'oduce  se|xiratiou  of  the  ciiiphysis  in  young  subjet*ts.     Tt 
displacement  is,  however,  different. 
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The  deformity  resulting  from  epiphyseal  separation  has  its  angle  outward 
and  forward  instead  of  inward  and  backward.  The  lower  fragment  is  prominent 
and  stands  forward.  The  axis  of  the  humerus  is  directed  upward  and  forward. 
The  break  following  the  cartilaginous  line  leaves  an  abrupt  riffht-angled  surface 
which  marks  the  anterior  margin  of  the  shaft  and  can  be  outlined,  as  it  pushes 
forward  the  skin.  This  displacement  is  the  usual  one,  and  is  best  reduced  by 
carrying  the  elbow  upward  and  forward  while  making  traction  upon  it.  The 
motion  of  the  head  is  arrested  when  the  inferior  posterior  portion  of  the  capsule  is 
put  upon  the  stretch,  and  by  pressure  and  manipulation  the  displacement,  though 
difficult  to  reduce,  can  usually  be  overcome.  This  epiphyseal  separation  cannot, 
of  course,  occur  after  union  of  the  shaft  and  the  epiphysis  in  or  about  the  twentieth 
year. 

After  the  reduction  of  the  displacement  present  in  this  group  of 
injuries  the  treatment  which  is  adapted  to  the  most  common  frac- 
ture— viz.  that  of  the  surgical  neck — answers  the  indications  that  should 
be  met  in  the  others.  The  deformity  present  in  the  fracture  of  the  sur- 
gical neck  may  be  corrected  by  traction  downward,  outward,  and  for- 
ward until  the  shaft  comes  into  line  with  the  head.  Direct  pressure  of 
the  hand  aids  the  movement  of  coaptation.  If  the  patient  is  able  to  sit 
up,  the  dressing  is  more  easily  applied.  The  elbow  should  be  held  just 
away  from  the  body  and  the  forearm  flexed  at  right  angles.  The  splint 
most  universally  applicable  for  these  fractures  is  the  plaster-of-Paris 
folded  compress  or  a  plaster  roller.  It  should  extend  from  the  lower 
part  of  the  forearm  to  the  top  of  the  shoulder,  enveloping  both  the 
elbow-  and  the  shoulder-joint.  The  entire  arm  should  be  first  wrapped 
in  cotton.  During  the  application  of  the  plaster  splint  extension  from 
the  elbow  is  continued. 

A  piece  of  pasteboard,  not  too  heavy,  may  be  carried  into  the  axilla,  outside 
of  and  overlapped  above  by  the  cotton  which  is  next  to  the  skin.  The  arm  must 
be  held  in  about  the  position  it  is  desired  to  retain  while  the  plaster  cup  is  being 
adjusted  to  the  shoulder,  for  if  it  is  held  in  a  position  of  too  great  abduction,  the 
cup  will  not  fit  the  shoulder  when  the  arm  hangs  at  the  side.  Pasteboard  splints 
or  starch  bandages  may  be  used  instead  of  the  plaster-of-Paris  bandage,  but  care 
must  be  taken  to  see  that  the  supporting  splint  is  not  too  tight.  The  splint  to 
secure  immobility  must  envelop  tne  elbow-joint,  the  forearm,  and  the  shoulder. 
The  weight  of  the  arm  and  the  splint  are  the  chief  agents  in  maintaining  a  proper 
adjustment,  it  being  impossible  to  fix  the  upper  fragment  by  any  direct  pressure. 
The  forearm  must  be  supported  by  a  sling  which  is  placed  about  the  wrist.  The 
sling  must  not  give  support  to  the  elbow.  It  does  not  appear  to  me  to  be  good 
practice  to  bind  the  arm  to  the  body  in  any  of  the  fractures  of  the  humerus,  for  the 
movement  of  the  body  in  flexion  or  lateral  motion  must  disturb  the  arm. 

If  these  fractures  be  complicated  by  diHlocation  of  the  head  of  the 
humerus,  they  are  of  much  more  serious  import.  Reduction  of  the  dis- 
location must  at  once  be  attempted  by  manipulation.  If  this  fails,  then 
either  at  the  first  dressing  or  at  some  time  within  a  week  or  ten  days, 
as  indications  may  suggest,  the  reduction  must  again  be  attempted  by 
cutting  down  upon  the  fracture  and  attempting  reduction  by  McBurney's 
method — that  is,  with  a  hook  passed  into  a  hole  drilled  into  the  upper 
fragment.  Traction  and  rotation  through  the  medium  of  the  hook, 
together  with  a  more  direct  manipulation  of  the  parts,  should  succeed 
in  effecting  a  reduction  of  the  dislocation.  Reduction  may  possibly  be 
accomplished  by  direct  manipulation  of  the  head  without  the  hook. 
After  the  reduction  of  the  dislocation  the  treatment  is  to  be  directed  to 
the  cure  of  the  fracture.  If  the  local  condition  be  such  as  not  to  per- 
mit the  application  of  a  splint,  the  patient  should  be  placed  upon  his 
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bed,  and,  while  the  iirm  is  phieed  in  a  comfortable  position  on  pillows, 
traction  sh<*ukl  be  ni-dde  by  iiienns  of  adhesive  strips  and  weights  and 
puUeys  or  by  elastic  bands  until   the  swellintr  subsitlej?. 

Two  points  niiist  be  clear  to  the  snr;^rei*n  in  treating  injuries  of  thei 
upiK)r  end  oi"  the  hnnierns.  These  are  usually  easily  determined,  aal 
they  present  distinctive  diagnostic  symptoms*  The  most  im{>ort4inl| 
pcjiiit  is  to  know  tiiat  the  hemf  h  not  disiotmhrf ;  see(»nd,  that  the  iiijuryl 
IS  Hot  roiiffHfiifli'd  with  frfiditf'f'  of  (lit*  n<'t*k  of  (he  Hntjinhi,  1 

The  shaft  ijf  tlic  bone  is  tVecpu  ntly  l>roken  by  dirtHn  and  indin-ct] 
vidleuce,  but  nniseidar  action  is  not  an  iafreipient  source  of  tmenii*t?^ 
I)is|)laeements  in  the  Inxiken  shaft  may  ha  lateral,  angular,  rotary, 
overla]>i>ino^.  M<ibility  is  marked  ;  (*rcpitns  is  easily  obtained  ;  shorten- 
ing is  not  nsually  very  marked  ;  swelling  and  pain  are  present.  Injur 
to  the  niusenlo-sj)iral  nerve  is  one  of  the  eom])rications  of  this  fractur 
as  is  also  injury  tif  the  ln^a(*liial  artery.  Tlie  nerves  may  be  injurf'*!  bj 
the  vinletiee  of  the  accident  or  by  involvement  in  the  eallns.  Injur}* 
the  artery  may  be  detected  by  a  disturbance  of  the  eircHdation  and 
absence  of  the  radial  pulse.  Motor  and  gensory  diiiitnrbances  indicate  t\u 
extent  of  the  nerve-injury.      Plate  XXI. 

Delayed  uninu  luid  ntm-imioii  are  stud  to  be  more  frequent  than  in  arij 
otlier  \hmk\  but  the  fracture  is  easily  managed  and  is  almost  unifonnh 
siitisfiU'tory  in  result.  If  tlie  circulation  is  IVee,  tlie  nutrition  tihould  In 
good  and  miion  fairly  certain.  This  bone  has,  however,  bc*en  known 
ilisjippear  by  absorption  at\er  fracture.  Untoward  resnlts  of  thief  kind 
amnot  be  guarded  against,  so  timt,  though  it  i,s  an  injury  which  usunll) 
results  in  uuion,  it  may  be  acctanpanicd  by  grave  complications.  The? 
fmctures  shonld  be  treated  as  are  those  of  the  up|XM'  end  of  the  boneJ 
The  splint  shim  Id  imnu>bilize  the  shiuddcr  aud  the  elbow,  while  it  gtve^ 
some  lateral  suj>port  to  the  l>reak,  A  plastcr-of-Paris  or  starcli  bamf 
or  ]jasteboan;l  s])lint  should  be  used. 

Fractures  of  the  lower  end  of  the  humerus  are  frequent,  and  ar 
of  ttie  greatest  imp<jrtance,  tor  imperfect  adjustment  is  likely  to  re<*nll 
in  |>crinancnt  ilef«>rmity  aud  iui|»airuient  of  function.    It  is  always  de^ira-l 
l>le  t(>  niak(^  an  accunUe  and  exact  diagnosis,  though   it  is  sometimt^ 
diHicidt  or  imjxissible  to  tlo  so. 

The  epicondyles  are  8ul>jeet  to  fracture  by  direct  violence.  Th^l 
line  of  fnietun^  dues  not  nsually  enter  the  joint.  The  internal  epic<«i- 
dylc  is  the  much  moiv  prominent  and  is  must  fre^picntly  bn>ken.  Tlie 
fracture  does  not  involve  the  joint,  aud  ttje  displaceujcnt  is  nt^t  nsnally 
givat.  The  intermuscular  fascia  helps  to  n*taiu  these  fragments  in 
jMKsition,  though  they  are  iM'casionally  torn  loosi:*  fmm  their  mnH^'uhr 
attachment.  When  thi.s  ocenrs  they  may  be  distinctly  8ej>arated  fmni 
their  normal  situation.  If  detached  and  in  bad  position*  it  is  well  to 
remove  the  fnignients. 

The  TREATMENT  is  rest  witli  the  forearm  fixed  in  a  flexe<l  fH>sition. 

Supracondyloid  tVacture  and  Beparation  of  the  epiphysis  an? 
similar  in  some  of  their  symptoms,  their  correction,  and  their  treatment, 
Tliey  both  onlinarily  result  from  indirect  violence.  The  epiphyseal  !H*j>- 
aration  fV>Uows  the  line  of  the  cartilage,  and  \t^  nearer  the  articulation 
than  the  supnicondyloid  fracturt*.  The  position  of  the  arm  in  each  of 
these  injuries  is  mueli  the  siUUCj  tlie  arm  being  slightly  flexed,  witli 
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marked  fulness  in  front  of  the  elbow,  and  the  olecranon  more  prominent 
IK)steriorly.  The  deformity  is  increased  by  putting  the  arm  in  an  ex- 
tended position,  and  is  diminished  by  flexion.  Mobility  is  increased, 
the  crepitus  is  soft  in  epiphyseal  separation,  and  is  easily  elicited  in 
supracondyloid  fractures.  The  projection  in  front  of  the  elbow-joint  is 
sharp  and  more  easily  outlined  in  the  fracture  than  it  is  in  the  epiphyseal 
sei>aration.  Here,  as  in  all  injuries  about  the  elbow-joint,  it  is  import- 
ant to  determine  the  relation  of  the  olecranon  to  the  external  and  the 
internal  epicondyles.  They  maintain  their  normal  position  in  both  of 
these  injuries.  If  the  arm  be  flexed,  a  line  drawn  from  one  epicondyle 
to  the  other  in  a  vertical  plane  crosses  the  top  of  the  olecranon.  If  the 
arm  be  extended,  a  line  so  drawn  in  a  horizontal  plane  also  touches  the 
top  of  the  olecranon.  In  a  dislocation  of  both  bones  of  the  forearm 
backward,  which  simulates  these  injuries,  this  relation  is  altered. 

Either  condyle  may  be  broken  from  its  fellow  and  from  the  shaft 
of  the  bone.     A  transverse  supracondyloid  fracture  may  be  complicated 
by  a  fracture  extending  from  the  transverse  line  of  fracture  to  the  joint 
(Fig.  309).   These  fractures  implicate  the  joint. 
They  may  result  from  direct  or  indirect  vio-  Fio.  309. 

lence.  The  fracture  may  be  comminuted  and 
compound,  and  the  contusion  and  the  lacera- 
tion are  often  extensive.  The  T-fracture  above 
described  is  the  intercondyloid  fracture  and  is 
usually  produced  by  direct  violence.  The  sep- 
aration of  either  condyle  is  more  frequent  than 
the  intercondyloid  fracture.  The  lines  of  sep- 
aration in  these  injuries  vary  considerably,  but 
the  treatment  is  much  the  same. 

In  fracture  of  the  external  condyle  the 
fragment  is  more  apt  to  be  displaced  forward. 
Fracture  of  the  internal  may  be  associated  with 
a  backward  displacement  of  the  bones  of  the         ^'^^^HSferichr*"" 
forearm  and  with  widening  of  the  joint.     In 

these  fractures  swelling,  ecchymosis,  marked  mobility,  and  crepitus  are 
present.  The  deformity  may  be  marked  in  any  of  these  injuries,  but  it 
is  always  great  in  the  intercondyloid. 

The  surgeon  must  bear  in  mind  that  a  good  movable  joint  is  to  be 
sought  in  these  fractures,  and  it  is  usually  attained  if  the  treatment  is 
directed  by  tact  and  good  judgment.  It  must  not  be  conceded  that  frac- 
ture into  the  joint  necessarily  implies  a  bad  result.  The  extent  of  the 
injury,  the  comminution  of  the  bone,  and  the  violence  of  the  sej>arative 
action,  may  result  in  a  stiiF  and  deformed  joint,  but  this  is  not  the  usual 
result.  Accurate  adjustment  is  the  essential  to  successful  treatment. 
Maintenance  in  perfect  position  is  not  always  possible,  but  may  be 
attained  in  the  majority  of  cases.  An  anaesthetic  is  here  not  infre- 
quently demanded  in  onler  to  make  an  accurate  diagnosis  and  to  secure 
gocxi  adjustment.  The  surgeon  must  bear  in  mind  the  fact  that  the  axis 
of  the  forearm  and  the  arm  are  not  the  same  when  in  a  position  of 
extension.  They  make  an  obtuse  angle,  the  forearm  diverging  outward, 
so  that  when  hanging  at  the  side,  in  a  position  of  supination,  the  hand 
is  carried  away  from  the  body.    It  is  also  extremely  important,  both  on 
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account  of  symmetry  and  usefulness,  to  retain  this  outward  deviation, 
which  gives  to  the  arm  its  caorryingr  power.  How  may  accurate  adjust- 
ment and  maintenance  be  best  attained  ?  The  fragments  can  be  mo6?t 
accurately  moulded  into  position  when  the  arm  is  extended  or  when 
only  slightly  flexed.  The  extended  position  is  often  necessary'  to  per- 
fect adjustment.  If  a  splint  is  to  be  adjusted  to  tlie  arm,  and  it  is  not 
thought  best  to  flex  it  to  a  right  angle,  it  should  not  be  place<l  in  full 
extension,  but  slightly  flexed.  The  support  may  be  a  posterior  splint 
or  an  immovable  cast.  Elastic  extension  or  traction  by  pulley  and  weight 
is  occasionally  necessary  if  the  swelling  be  too  intense  to  permit  the 
immediate  application  of  a  retaining  splint. 

It  has  been  a  habit  with  me  to  treat  these  cases  in  a  right-angled 
splint.  Good  results  have  been  the  rule,  but  in  the  condyloid  fractures 
the  position  of  very  slight  flexion  is  the  best  for  accurate  adjustment, 
and  the  arm  may  be  secured  in  this  pasition.  It  is,  in  my  opinion, 
important  that  the  recumbent  position  be  assumed  for  a  time  in  the  c^jjcs 
dressed  in  full  extension.  I  have  in  a  number  of  cases,  after  using  this 
position  for  a  week,  flexed  the  arm  to  a  right  angle  and  then  continued 
treatment  in  a  rectangular  splint.  Passive  motion  in  order  to  retain 
mobility  of  the  joint  is  out  of  place  and  dangerous.  It  is  to  be  con- 
demned as  pernicious.  The  joint  is  to  be  put  at  rest  until  the  bone  is 
consolidateci ;  then  the  patient  will  gradually  recover  motion  if  the 
adjustment  has  been  good. 

The  splints  most  useful  in  these  fractures  are  those  which  can  be 
moulded  to  the  outline  of  the  parts.  Plaster  of  Paris,  pasteboard,  and 
starch  are  the  most  useful.  If  it  be  desired  to  inspect  the  arm,  a  section 
of  the  cast  may  be  cut  away.  The  cast  can  then  be  replaced  and  held 
in  position  by  a  roller  bandage.  It  requires  five  or  six  weeks  to  secure 
good  union  in  fractures  of  the  humerus.  There  is  but  little  danger  of 
permanent  loss  of  motion  in  the  joint  if  the  adjustment  has  been  perfect, 
though  everj'  surgeon  will  meet  cases  in  which  even  ^^'ith  the  greatest 
care  a  deformity  will  occur  that  impairs  the  symmetry  of  the  arm  or  the 
function  of  the  joint. 

Fractures  op  the  Forearm. — The  Ulna. 

Fractures  here,  excepting  Colics'  fracture,  most  frequently  involve 
both  hones,  but  either  bone  may  be  broken  without  implicating  the  other. 

Muscular  action  sometimes  pro<luces  fracture  of  the  olecranon  pro- 
cess, tlu^  fragment  so  detached  being  usually  a  thin  jH)rtion,  often  only 
a  scale  from  the  tip.  The  process  is  more  frequently  broken  by  din\'t 
violtMicc,  which  usually  occurs  in  a  fall  with  the  elbow  bent  and  strik- 
in<r  atr^iiust  a  hard  substance.  The  process  is  thus  broken  off  near  ii> 
junction  with  the  shaft.  In  these  cases  the  muscular  contraction  of 
the  triceps  materially  aids  the  violence  in  prcxlucing  the  fracture.  The 
joint  is  o])ened,  and,  the  bone  being  so  superficial,  the  fracture  i^ 
easily  rendered  compound  by  the?  violence  pnKlucing  it.  The  contusion 
infiicted  and  the  involvement  of  the  joint  result  in  rapid  swelling.  The 
tumefaction  of  the  parts  obscures  the  injury  somewhat,  but  the  diagnotfi? 
is  not  usually  difficult,  for  the  i>osterior  surface  of  the  prtx*ess  is  subcu- 
taneous and  the  line  of  fracture  can  be  felt  on  the  sharp  ridge  which  is 


FRACTURES,  721 

continuous  with  the  shaft  of  the  bone.  If  the  laceration  is  extensive, 
the  detached  fragment  may  be  pulled  well  up  by  the  triceps.  In  these 
fractures  the  tip  of  the  process  does  not  hold  its  proper  relation  with 
the  epicondyles,  and  this  relation  is  especially  destroyed  when  the  arm 
is  flexed  at  a  right  angle. 

It  is  not  always  feasible  to  put  the  part  in  good  position  at  the  first 
dressing.  It  is  well  to  put  a  splint  on  the  arm  while  it  is  in  a  position 
of  slight  flexion,  though  later  in  many  cases  the  arm  may  be  safely 
flexed  to  a  right  angle.  A  plaster-of-Paris  case  makes  a  good  splint  for 
immobilizing  the  arm.  After  it  hardens  a  large  fenestrum  can  be  cut  in 
it,  so  as  to  expose  the  posterior  surface  of  the  joint.  Then  a  compress 
can  be  placed  above  the  olecranon  process,  and  be  made  to  pull  it  down- 
ward toward  the  ulna  by  a  strip  of  adhesive  plaster  or  an  elastic  band 

Fig.  310. 


Fracture  of  olecranon  with  fibrous  union  (Park). 

that  should  be  secured  to  the  anterior  surface  of  the  plaster  splint  some 
distance  below  the  bend  of  the  elbow.  After  a  week  or  ten  days  the 
splint  can  be  changed  to  a  right-angled  plaster  cast  and  the  same  method 
of  pressure  continued.  It  is  well  to  have  firm  pressure  made  over  the 
subcutaneous  surface  of  the  process  at  the  time  of  the  bending  to  avoid 
a  tilting  or  angling  of  the  fragments.  The  result  is  usually  good,  a  close 
fibrous  or  bony  union  being  attained.  Passive  motion  is  to  be  avoided 
until  the  fragment  has  firmly  united. 

The  coronoid  process  is  rarely  broken,  except  in  the  backward  dis- 
location of  both  bones  by  the  combined  force  of  the  muscular  action  of 
the  brachialis  anticus  and  the  pressure  of  the  coronoid  against  the 
trochlear  surface  of  the  humerus.  It  must  be  a  rare  injurj^  even  under 
these  circumstances,  for  a  backward  dislocation  occurs  most  frequently 
from  hyperextension  of  the  arm.  It  should  be  treated  by  putting  the 
arm  at  rest  in  the  right-angled  position. 

The  shaft  of  the  bone  is  broken  singly  almost  always  by  direct  vio- 
lence. Breaks  are  more  common  in  the  lower  half  of  the  shaft  than  in 
the  upper  part. 

The  DIAGNOSIS  is  easy :  crepitus,  irregularity  in  outline,  generally 
due  to  the  violence  producing  the  fracture,  pain  at  the  seat  of  fracture, 
swelling,  and  loss  of  power,  \vith  the  history  of  the  accident,  make  the 
evidence  of  fracture  conclusive. 

Treatment. — The  arm  should  be  placed  in  a  semi-prone  position, 
and  an  anterior  or  palmar  splint  extending  from  the  internal  epicondyle 
to  the  fingers,  and  a  posterior  dorsal  splint  that  should  extend  from  the 
metacarpus  to  the  head  of  the  radius,  should  be  used.  These  light 
wooden  splints  should  be  padded  with  cotton  and  should  be  a  little  wider 
than  the  forearm.     A  pad  should  also  be  placed  against  the  ulna  at  the 
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fractai'ed  point,  if  this  be  in  the  middle  thin!  of  the  bone,  so  as  to  keep 
it  from  sagging  or  angling.  Tlie  splints  arc  seeinM^d  in  jmsition  by  a 
roller  bandage.  There  is  not  nuieh  danger  of  los.^  of  rotation  by  angling 
of  the  bone  outward  toward  the  radius  in  simple  fraetnre  of  the  ulna. 
The  pronator  tiuadratus^  however,  tends  to  pull  the  lower  fragment  ont- 
ward  toward  the  radius  if  the  break  be  just  above  its  attachment  to  the 
ulna» 

The  Radius, 

This  bone  is  moi'e  subject  to  fracture  than  any  other  except  tlie 
clavicle.  The  head  or  the  neck  of  the  bone  may  lx»  broken  either  by 
direct  or  indirect  violence,  though  indirect  violence  is  the  most  frequent 
Bonree  of  the  injury.  Falls  ujjon  tlie  pronated  hand  drive  tlie  radium 
against  the  eapitcllum,  thus  prixluciTig  these  fractures.  Injury  to  the 
neck  of  the  nidius  is  frequent  in  ehildi-en.  The  shaft  of  the  radius  is 
broken  by  direct  or  indirect  \4otence.  Fractures  of  the  shaft  of  this 
bone  are  usually  complicated  with  a  break  of  the  ulna.  The  biceps,  the 
supinator  brevis,  and  the  pronator  radii  teres  are  to  be  considered  in 
treating  all  fractures  of  the  shaft  of  the  bone.  If  tlie  brtnik  is  above 
the  insertion  af  t!ie  pronator  radii  teres,  the  upper  fragment  is  rotated 
into  a  pijsitiun  of  su^iiuation,  while  the  h^w^er  t ragmen t  is  in  a  |)osition 
of  pronation.  The  fracture  is  best  mauagetl  if  the  arm  is  kept  supine. 
The  usual  symptoms  of  fracture  are  present. 

It  is  not  easy  to  make  the  diagxosls  when  the  fracture  is  in  the 
upper  part  of  the  shaft,  for  it  is  deeply  buried  under  the  muscles.  The 
failure  of  the  head  to  rot4\te  with  the  shaft  of  tlie  bone  in  fractures  of 

Fig.  311. 
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•  CoUes'  ftacture  (Anger). 

the  neck  and  shaft  is  an  important  sign  of  fracture.  It  must,  however, 
be  n3  mem  he  red  tliat  when  the  frarturcMl  surfaces  are  interlocked  the 
head  may  rotate  with  the  sliaft  even  If  a  fraetnre  has  occurred. 

Fractures  of  the  alufji  are  treated,  if  in  the  lower  half,  by  the  same 
niethfxl  used  in  tn-atment  of  injuries  to  the  shaft  of  the  uhia.  If  the 
fracture  be  above  the  pronator  radii  teres,  it  should  be  treated  witli  the 
foreann  supinatcd  and  flexed  at  a  right  angle.  A  posterior  rectiingular 
splint  is  best.  It  should  immobilize  the  elbow  and  secure  the  arm  and 
the  forearm. 

The  most  common  fracture  of  the  radius  is  at  the  lower  end,  and  U 
known  as  Colles*  fracture,  though  the  usual  seat  of  tlie  fracture  u 
below  the  point  indicated  by  Colles  in  his  desc^ription.  It  resulti*  from 
a  fall  Ujjon  the  jmlm  of  the  hand,  and  occurs  in  childhood  and  extTeme 
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old  age,  but  is  most  frequent  in  elderly  females.  The  break  is  rather 
uniform  in  its  symptoms,  position,  and  line  of  fracture.  It  is  situated 
in  the  expanded  end  of  the  radius  at  from  one-fourth  of  an  inch  to  one 
inch  from  the  articular  surface  (Fig.  311). 

The  line  of  fracture  may  be  transverse  or  oblique,  though  it  is  difficult  to 
determine  from  the  many  descriptions  and  cuts  presented  to  the  profession  just 
what  is  the  most  common  break.  It  appears  reasonable,  however,  to  assume  from 
the  manner  of  the  infliction  of  the  injury,  from  the  plane  of  the  articular  surface, 
and  from  the  uniformity  of  the  displacement  that  the  line  of  fracture  is  from 
below  upward,  beginning  on  the  palmar  surface  and  extending  to  the  dorsum. 
This  common  fracture  was  for  centuries  regarded  by  surgeons  as  a  dislocation. 

The  deformity  resulting  from  the  fracture  is  very  uniform.  The 
lower  fragment  is  displaced  backward  on  the  dorsum  of  the  bone,  the 
articular  end  is  tilted  backward,  and  the  stj'loid  process  is  carried  up 
the  forearm  and  backward,  so  that,  instead  of  being  well  forward  and 
below  the  level  of  the  styloid  process  of  the  ulna,  it  is  displaced  upward 
and  the  hand  is  drawn  toward  the  radial  side.  Crepitus  is  not  easily 
elicited.  The  deformity,  the  history  of  the  accident,  and  the  mobility 
of  the  fragments  are  the  symptoms.  Impaction  of  the  fragments  is,  1 
believe,  not  very  common.  If  there  should  be  impaction,  and  it  be  firm 
enough  to  resist  the  proper  adjustment,  it  can  be  released  by  forcibly 
and  strongly  extending  the  hand  until  the  fragments  separate,  and 
then  the  adjustment  can  be  accomplished  in  the  usual  manner. 

The  reduction  of  the  fracture  can  usually  be  accomplished  by  the  following 
method :  An  assistant  holds  the  elbow  by  grasping  the  lower  end  of  the  humerus; 
a  second  assistant  grasps  the  hand  as  if  to  shake  hands,  and  makes  firm  extension 
while  the  hand  is  prone.  The  surgeon  then  places  the  fingers  of  both  hands  on 
the  palmar  surface  of  the  end  of  the  upper  fragment  and  presses  downward  and 
forward  upon  the  dorsal  surface  of  the  distal  fragment  with  his  thumbs.  Firm 
pressure  will  almost  certainly  carry  it  well  forwani  into  position.  It  is  rare  to 
have  much  difficulty  in  keeping  it  in  good  position.  If  tne  fracture  is  not  com- 
minuted, but  transverse,  there  is  little  tendency  to  redisplacement. 

Fracture  of  the  styloid  process  of  the  ulna  may  also  occur.  The  obliquity  of 
the  line  of  fracture  and  the  occasional  comminution  of  the  distal  fragments  have 
much  to  do  with  the  difficulty  in  keeping  the  fracture  in  good  position.  Among 
the  complications  attending  this  fracture  is  a  rupture  of  the  radio-ulnar  ligaments. 
This  complication  makes  tne  prominence  of  the  ulna  more  marked  than  the  slight 
shortening  of  the  radius  alone  could  account  for.  The  injury  is,  moreover,  often 
complicated  by  compound  dislocation  of  the  styloid  process,  with  penetration  of  the 
internal  lateral  ligament. 

Fractures  in  this  situation  are  safer  and  more  comfortable  if  a  splint 
be  applied  that  will  give  rest  and  support  to  the  hand  and  the  forearm. 
These  splints  are  of  great  variety,  but  the  simpler  ones  answer  every 
purpose.  It  is,  I  think,  hard  to  devise  one  which  will  fulfil  more  of 
the  indications  than  a  plain  straight  wooden  splint,  properly  padded, 
that  will  extend  from  the  end  of  the  fingers  to  the  epicondyle.  This 
splint  should  be  fitted  to  the  palmar  surface,  and  should  be  so  padded 
as  to  put  the  fingers  in  a  position  of  slight  flexion.  Some  loose  cotton 
may  be  placed  under  the  radius  to  support  the  lower  end  of  the  upper 
fragment.  A  bandage  is  then  applied  to  secure  the  hand  and  forearm 
to  the  splint  while  it  is  in  a  semi-prone  position.  It  is  a  good  plan  to 
place  a  compress  of  cotton  on  the  dorsum  of  the  distal  fragment.  At 
the  end  of  a  week  the  splint  should  be  shortened  and  the  fingers  made 
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free,  so  that  thev  can  be  fipxpd  and  extended.     This  is  of  extreme 

importuDee  in  patients  uIjqvc  forty  years  of  u^e.  This  plan  of  treat 
ment  secures  eomfortnble  nuiot  for  the  arm  until  the  union  h  lirrn,  an4 
it  pro\ides  for  free  movements  of  flexion  and  extension  of  the  finger 
after  the  first  week.  The  fraetiire  almost  uniformly  unites  in  five  wet*ka 
Tlie  sling  to  siipiwjrt  the  furearni  shouhl  he  a  narrow  strip,  and  it  shoidd 
exert  its  pressure  on  the  forearm  and  not  on  the  liaml.  An  excellent 
splint  is  also  jiiade  of  lint  soaked  in  plaster  of  Paris  applied  to  the 
pahnar  siiHsiee  wliile  the  parts  are  held  in  exact  position. 

The  results  sliould  be  giM^l  so  far  as  restoration  of  funetion  is  con 
cerneti,  and  the  contour  is  very  nearly  j>erfect,  except  in  cases  where  tli 
commiiuition  is  marked  and  the  retenti(»n  of  the  fnigments  is  diffioulll 
or  impossihie.    A  slight  shortening  may  take  place  in  these  comminute 
fractures  of  the  end  of  tlie  radius. 

The  pirttol-ahaped  splint  and  Levis'^  perforated  moulded  splint  are  frequently 
used.  The  deviiitHm  oi  the  hand  toward  the  ulnar  Hide  i«  not  an  efficient  agend 
in  maintftfnm^  the  fragmcats  in  p*:witJon,  and  should  never  be  enforced  to  the  di»- ' 
romfort  of  the  patient.    In  the  more  ccmimoa  and  mnipler  cases,  where  the  line  of 
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J.  fijr  Cullcit*  fracture  of  radluj. 


fracture  is  traiisverHe  or  slightly  oblique  and  not  comminuted,  a  wide  strip  of  adhe- 
sive pliii^ter  encircling  the  wrist  give^  .sufficient  support^  or  ti  ftrtn  conn  leof 
a  soft  roller  bandage  may  be  faNtenici  to  thf  piihuar  side  of  the  radius  titter 
strip  to  give  more  definite  supjHirt,  Thi.H  treiitment,  devised  by  b*.  >niorv  of 
Kochest^-r,  h  applicable  to  many  case;*  and  give*  excellent  results '(Figs.  ^12,  3b^), 

Fnicturi/  of  both  bones  of  the  forearm  i.-.  frocjiient,  but  it  mrely 
occurs  in  the  ujipcr  tliirtl     It  may  follow  dii*fct  viuleaec*,  though  it  is 


more  frequently  the  result  of  indireet  violence*  The  displacement  may 
be  great  and  in  any  direetion.  Accurate  adjustment  i:^  most  imjM>rtaut 
for  overlapping;  rotary  or  lateral  displacenieut  or  any  angling  of  either 
of  the  bones  outward  or  in  wan!  is  likely  to  interrupt  the  rotary  function 
of  the  forearm  <Figs.  314,  315,  31*i),  This  function  is  best  preserved  if 
the  fitrearrn  be  kept  in  a  pctsition  of  supination  or  in  a  semi-proue  ]w»sj- 
tion,  for  tlie  Ixmes  are  tlien  wi<lcly  se^Ki rated.  In  rases  where  there  is  a 
markt^d  tendi  tiey  to  a  recurreuee  of  tlie  displacement  it  is  jKU'liaps  safer 
to  keep  the  tortnirm  in  ful!  snpiuatitai  luitil 
union  is  at  least   fairly  tirm,  fur  accurate  Fig,  3l<i. 

maintenanee  and  gornl  adjnstment  is  best 
attaiiN^l  in  tliis  position.  In  a  week  or  ten 
days  tiie  fnrearm  may  he  put  into  a  seiui- 
pnrne  positinn,  as  it  is  much  more  etimtVirt- 
able  for  the  [mtiewt.  The  semi-prone  posi- 
tion is  the  one  usually  preferred  in  these 


Flu.  314. 
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ResuUfl  Attending  aneiiUr  frac- 
ture of  the  mdlus. 


Diftplacotnent  In  fracture  of  forearm. 


cases.     The  splints  adapted  to  the  treatment  of  fractures  of  the  shaft  of 

one  or  Inith  of  tlie  bones  in  the  seini-prone  position  nvv  two  straight 
br>anls  nf  the  widtli  of  the  upper  jiart  of  the  forearnu  The  palmar 
jssplint  slmuhl  exteml  from  the  epiefnidyle  to  the  ends  of  the  ti tigers,  and 
the  dorsal  from  the  head  of  die  radius  to  the  wrist.  They  should  be 
pro|M:'rly  pndded,  but  interosseous  fwids  are  not  necessary.  A  simple 
roller  bandage  answers  all  the  purposes  for  holding  the  splints  in  pf>si- 
tion.  The  Jiand  is  fastened  Ut  tlie  jKilmar  splint,  au<l  the  r( tiler  then 
enveh>]vs  buth  |inilmfir  and  dnrsjil  splints  and  is  continued  to  tlie  ellnnv* 
The  forearm  is  then  placed  in  a  sling  and  kept  at  rest,  eare  lieiug  taken 
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to  give  its  upper  part  good  support.    The  sling  should  not  exert  tiuetion 
on  the  hand  and  arm  below  tlae  seat  of  traeture. 

Green-^itick  fractures  of  the  bones  of  the  forearm  are  frequent.  They  occur  i& 
cliiUireii.  It  is  geuerally  be«t  to  straighten  the  bones  at  the  first  Kitting,  though  it 
i»  ni>t  always  necessary  to  do  aoj  and  iiideerl  a  complete  fracture  may  be  avoide*!  in 
some  cases  by  not  insinting  t<jo  strongly  upoji  a  perfect  straightening  nf  the  bone* 
at  once.  This  form  of  fracture  lu^uaOy  unites  rapidly.  Delayed  or  non-union  of 
fractures  of  the  forearm  is  not  uncommon.  The  causes  which  prevent  primary 
union  may  render  operations  iinavoidabb'.  The  treatment  of  non-union  is  to  he 
guided  by  the  general  conditions  which  govern  such  cases.  Injury  of  tlie  blood- 
veaaela  and  interference  with  the  circulation  iiniy  re^^ult  in  gangrene. 


Turn  Weist  and  Hand. 

Fractures  of  the  carpal  bones  are  rarc\  (?xcept  when  the  wrist  is 

onished. 

The  DiAGNf>8is  18  difficult  and  rephicenieut  uncertain. 

The  TREATMENT  ootisists  ill  rest  and  in  eont  rot  ling  the  engoi^ment 
likely  to  follow  sueh  injuries. 

Fractures  id*  the  metacarpal  bones  are  more  frerjuent,  and  may 
tieeur  us  a  rcjiult  (^f  din*ct  or  indirect  violence.  The  di.stid  half  of  the 
hone  is  nuKst  fre<|Hcntly  tlie  seat  of  fracture.  The  fmetiire  that  foUows 
indirect  violcoee  is  usmdly  .situated  withiu  au  inch  of  the  articular  sur- 
face of  the  head.  The  disijlaccnieut  is  unifdrndy  fonvard,  with  the  head 
of  the  bone  bent  toward  the  jwdm  ol'  t!ie  hand. 

Tlie  DlAGNiKSls  is  best  made  with  tlie  fitijj^crs  ela^'d,  st>  that  the  first 
vow  of  phalanges  are  at  a  right  angle  to  tlie  nietat*aqml  hone^.  If  the 
synnnetry  vi^  the  row  of  knuckles  ^  broken  by  one  or  more  of  them 
being  les,s  prtjminent  than  they  should  be,  it  is  strongly  suggestive  of 
fracture,  if  there  l)e  also  a  sensitive  jmint  on  the  Jorsinn  of  the  short- 
ened mctacarjKd,  with  slight  irregularity  at  the  point  of  tenderuess,  then 
the  diagnosis  is  fairly  certain.  This  may  be  eoutinncd  by  restoring  the 
symmetry  by  traction  on  tlie  linger  an<l  pnshiug  the  head  of  the  Iwine 
towarfl  the  back  of  the  hand. 

The  TKEATMENT  should  be  hy  traction  vn  the  exteuded  tiugerwitha 
Hrm  {xid  or  supfxvrt  under  the  head  i)f  the  bone.  The  hand  sliouhl  he 
piaet^l  upon  a  loug  |ndunir  s|)lint  securely  bound  to  the  forfarin  by 
a  [jandage  or  by  plaster  strips,  or  both.  The  extension  sht»uld  t>e  by 
adhesive  plastc-r  about  the  finger,  attaehr  il  tu  au  elastic  band  fasteneil  to 
the  end  of  the  splint.  The  splint  should  extend  several  inches  Ijcyond 
the  hugers.     Union  alway.s  tx-eurs,  generally  within  tliree  week?*. 

The  phalanges  aii-  almost  always  broken  by  dirt*ct  \4c»lenrv,  so  that 
the  distal  plnilaux,  being  most  exposed,  is  most  often  fraetnreil.  The 
vhileucc  causing  the  fmeture  frcfpieutly  ecauplic^ntes  it  by  an  external 
wound.  Suppurating  fractures  of  the  fi[-st  ana  secoud  phalanges  exfict^e 
the  pitient  to  the  dangers  of  purulent  iutiltnition  ainug  the  sheathe  of 
the  temlons  in  the*  palm  ami  the  forearm.  Extension  of  suppurative 
inHanimation  is  especially  apt  to  follow  the  tendinous  sheath  of  the  little 
finger,  for  the  sheath  of  this  tendon  is  continuous  with  the  sheaths  of 
the  forearm.  Prolonged  suppuratiou  is  apt  to  destroy  the  bone,  and  it 
almost  certainly  entails  im|minnent  id'  fuuctif>u  from  adhesive  or  destnic^ 
tive  mflainjnation*     The.^e  comjjouud  fnietures  (d*teu  hral   kindlv  iumI 
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quickly,  and  die  mdihkI  may  bo  niatie  to  pnrsut*  an  aseptic  coarse  if  due 
Te  is  tiken,  Tlie  soft  tissues  are  often  puljK^fied  by  the  crushing 
violence  which  causes  the  break. 

The  DIAGNOSIS  is  usually  easy.  Mobility,  crepitus,  and  the  history 
of  the  accident  are  the  caixlinal  in<licati<ui.s. 

Adjustment  of  tlie  fracture  is  not  difficult,  and  maintenance  is  gen- 
erally cflectcd  by  placing  t!ie  hand  un  a  ^Mdilcd  splint  with  the  tiugcrs 
well  supjuirted  in  a  pusitiou  of  partial  Hexion.  The  contiguous  fingers 
are  valuable  supports  in  the  proxiuial  row  of  phalanges.  Extension,  as 
described  in  the  treatment  of  the  mclacarpd  bones,  is  sonu^liuies  essen- 
tialj  and  union  is  rapid  aui!  satisfact*»rv  **xt't'pt  in  suppurating  fmctures» 
It  is  a  gtMxl  rule  not  to  amputate  injured  tinge rs  unless  tlicy  are  hope- 
lessly destroyed,  but  the  duuger  of  htng-continuecl  inHummation  in  tho 
arm  must  not  be  overlooked  in  the  desire  to  save  them. 


The  Pelvis. 


Fractures  of  the  pelvis  are  projx^rly  di\'ided  into  two  classes — ^those 
which  implicate  the  ring  oj  the  pvhin  and  those  which  involve  only  some 
of  the  more  exponed  pr&nunences  of  the  ilinui,  the  ischiuui,  or  the  s;icrimi 
and  ci»ccyx.  Fmctures  of  the  pehnc  ring  arc  always  serious.  They  are 
produced  by  a  crushing  violence  anplied  to  tlie  pelvis  and  siicriim,  by 
lateral  compression,  or  through  violence  transmitted  through  the  femur 
or  troclianter. 

A  double  fracture  frequently  follows  a  crashing  injury,  one  line  of  fracture 

being  through  the  pubic  bone,  and  one  through  the  ilium  behiDd  the  acetabulum. 

It  is  alRO  poHsihie  that  both  the  pubic  and  sacra- iliac  joints  may  be  separated 

I  by  violence  transmitted  through  the  leji.     A  break  at  the  symphyBis  may  also 

ccur  from  internal  violence,  as  in  childbirth.     Associated  with  other  fractures 


Fio.  ai7. 


of  the  pelvic  ring,  and  as  a  result  of  great  vi*^leiice,  the  sacrum  is  sometimes  trav- 
ersed by  a  vertical  fnicLtire.     Oae  of  the  greatest  tj angers  attending  these  injuries 
is  found  in  the  invtdvemcnt  of  the  u/mm  situated  iu  the  pelvis:  ia  this  way  the 
urethra,  the  bhtdikr,  tlie  biood-vemeU,  or  the  wksfima  raay  receive  serious  injury. 
.The  conmsioa  of  the  soft  parts  by  the  breaking  of  the?>e  important  bones,  the 
'  laceration  of  the  viscera,  and  the  siioek  accompanying  such  violence  render  these 
\  fractures  of  the  pelvic  ring  aioat  serio\ii^  accidents. 


* 
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The  most  commoD  of  the  tract ure.s  of  the  pelvic  ring  are  of  the  pu 
bf^ne.  This  may  be  a  seimration  at  the  symphysis,  l>iit  in  more  frequently 
a  break  that  involves  the  horizontal  ramus  «tf  the  piibi.s  and  the  ascend- 
iiit^  ramus  of  the  isehiuni  (Fig.  317).  The  urethra  and  the  bhidderJ 
frt'quently  suffer  injury  in  tins  fraeture,  Urhwrif  tHjiltratinn  is  csix^nally 
diingen»ns,  and  if  it  <H*eur  should  be  promptly  pnvvided  witti  free  exit 
and  drainage.  Fractures  of  the  trttr  prfrix  are  iletenuined  tiy  the  hisitorj' 
of  tlie  violenee  and  hy  the  disjibility  they  **ntajL  The  j^itient  cannut 
wnlk,eontusinu  is  apparent,  nuibility  is  pn^sent,  and  the  shm'k  is  marked. 
The  viseera  ^ive  s|i4M'ial  syniptonis.  M<>bility,an(l  m^'tisinnally  crepitus, 
ean  he  deterniiried  hy  ]U'essnre  u|>ihi  tlie  anteri^^r  jmrtion  uf  tlie  erest  uf 
the  ilitmi.  When  tlie  frat?ture  is  in  tlie  piibie  j>ortiou,  mobility  and 
crepitus  ran  l)e  deteete<l  by  direct  nmnipuhidon. 

Fracture  i>nKhif*ed  by  violence  tmusiuitted  through  the  femur  may 
by  the  head  of  the  bone  being  forced  through  the  acetabulum,  or  a 
line  of  iractujx*  |M)stenorly  may  begin  with  the 
^'<»*  '^^^-  sciatic  uoteh  and  extend  through  the  ilinni,  and 

another  involve  the  ramus  of  tlie  pubis  and 
i^schinm  anteriorly,  (hus  separating  a  section  of 
the  hone,  iueludi ug  the  acetabulum  from  tlie 
ring  of  the  pelvis.  These  lines  of  fracture  may 
cxtt'nd  thrt>ugh  the  saero-iliac  junction  and  the 
symphysis  jiidns. 

The  THKATMENT  of  either  of  the  fra<*tures 
last  named  must  iuelude  extension  applitxl  to 
the  leg.  The  treatment  neecMsarj'  in  most  of 
the  fraetuivs  i*f  the  ]x^lvic  ring  is  rest  in  bed^ 
witli  tlic  su|j]jnrt  of  a  ciivuhir  bandage  ab<iut  the 
hi  [IS,  Viseend  complications  will  re<juin»  such 
attention  as  is  needed  to  mec*t  tlie  particular 
ludiratious. 

Fractures  of  the  false  pelvis  or  of  the  ilium 
are  more  frcfpient,  and  are  not  ver\'  serious 
injuries.  It  seems  to  me  that  a  portiim  of  the 
crest  may  he  detached  by  nuis<ndar  action  in  the 
ynuug  adult.  The  anterior  spine  may  aUo  be 
detached.  A  break  in  the  ilium  usuallv  involves 
the  anterior  or  the  posterior  iM>rtion  o^  the  rre*ft, 
the  line  of  fracture  l>cgimufig  near  the  middle  j 
_  and  extending  in  a  curved  line  either  forwanl  | 

Orejit  deformity  atter  mtiit  I  pie  or  backward,  the  concavitv  of  the  curve  being 

fnitaurc  of  femur,  with  sy  114 IS'    .,,1  *' 

v^is  (Park).  Upward. 

(Jiiiet  without  pressure  is  the  TREATMENT. 
Recovery  is  the  rule,  but  it  may  occur  with  ileformity. 

Transverse  fnicturcs  of  tlie  lower  jKirtions  of  the  sacrum  and  of  tlie 
cocc3rx  may  occur*  Tln^  j>:iin  is  gn/at  ;  the  displacement  is  forwanl, 
making  an  angle  which  presents  posterit>rly.  Keplacement  ean  W 
accomplished  by  iutr<Klu(*ing  the  finger  intn  the  n^etum  and  nuiking 
backward  pressure,  but  maiuteuancc  in  a  gt>t>d  ]H]isitiou  is  difficult.  It 
has  been  attained  by  stuffing  the  reetnm  with  gauze  or  with  a  liollow 
tube  wrapped  with  gauze.     The  rim  of  the  acetabulum  is  sometimes 
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broken,  generally  as  a  complication  in  dislocation  of  the  femur.  This 
is  a  rare  injur}'.  The  violence  producing  it  is  probably  applied  directly 
to  the  trochanter  while  the  leg  is  flexed  and  either  rotated  strongly 
outward  or  inward,  the  head  of  the  bone  being  thus  driven  against  the 
rim.  The  segment  detached  is  a  part  of  the  posterior  margin  of  the 
ring. 

The  DIAGN08I8  is  not  easily  made.  The  dislocation  of  the  femur 
must  be  reduced  and  maintained  in  position  by  quiet  and  extension. 

A  fracture  of  the  tuberosity  of  the  ischiiun  is  a  rare  accident,  and 
is  caused  by  direct  violence  which  produces  a  severe  contusion  of  the 
soft  parts. 

The  Thigh. 

Fractures  ot  the  lower  extremity  are  one-half  as  frequent  as  those 
of  the  upper.  About  one-fourth  of  such  injuries  of  the  lower  extremity 
are  of  the  femur.  Fractures  of  the  lower  end  of  the  femur  are  infre- 
quent, those  of  the  upper  end  are  more  common,  but  the  middle  third 
is  more  frequently  broken  than  any  other  part.  The  fractures  of  the 
upper  end  include  those  of  the  neck,  epiphyseal  separation,  and  those 
breaks  which  pass  through  the  trochanters.  The  epiphyseal  separation 
must  be  verj'  rare  as  a  result  of  violence.  It  occurs  more  frequently 
however,  as  a  pathological  condition. 

Fractures  of  the  neck  are  such  as  are  styled  intracapsulajr  and 
extracapsular  or  mixed.  The  intracapsular  fractures  are  those  involv- 
ing the  narrow  portion  of  the  neck.  These  fractures  occur  most  fre- 
quently in  the  aged.  The  increased  amount  of  medullary  substance 
and  the  diminished  amount  of  cortical  and  trabecular  bone-tissue  in  the 
aged  weaken  very  markedly  the  neck  of  the  femur.  This  fracture  is 
by  indirect  violence  transmitted  through  the 
shaft  of  the  femur  or  through  the  trochanters  Fio-  319. 

and  the  neck,  or  it  is  produced  by  a  twist  or 
strain  upon  the  leg  in  the  endeavor  to  avoid 
a  fall.  The  capsule  of  the  joint  is  not  neces- 
sarily torn  ana  the  immediate  displacement 
is  not  great.  The  fracture  may  precede 
the  fall  that  accompanies  it,  the  fall  being 
consequent  upon  the  fracture,  though  tlie 
reverse  is  most  commonly  true.  Great  vio- 
lence is  not  required  to  produce  such  a  frac- 
ture. The  loss  of  function  is  not  necessarily 
absolute  and  immediate^  patients  having  l)een 
known  to  walk  with  such  an  injury.  The 
mixed  or  eztraeapsular  fracture  (Fig.  319) 
occurs  in  the  same  manner  as  the  intracapsu-  Extm(»pfiuiar  fracture  of  thigh 
lar  fracture,  though  it  may  require  a  little 

more  violence  and  the  line  of  fracture  is  not  so  uniform.  It  extends 
through  the  broader  i)ortions  of  the  neck  at  the  base  of  the  trochanter, 
and  is  partly  within  and  partly  without  the  capsule  of  the  joint.  It 
may  involve  one  or  both  trochanters.  The  line  of  fracture  here,  as  in 
the  narrow  portion  (or  intracapsular),  is  more  likely  to  be  oblique  when 
the  violence  is  transmitted  tlirough  the  shaft  of  the  femur  to  the  tro- 
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chanter  and  neck.  This  fracture  is  aliso  most  frequent  in  the  aged. 
The  ni<>st  common  break  of  this  class  is  along  the  line  of  junction  of  the 
neck  with  the  trot^ianter.  These  fractures  are  frequently  impacted^ 
though  not  necejs^mly  very  firmly  so. 

The  defomiity  in  fracture  of  the  neck  j^ometimcri  .shows  an  ant<    ' 
angle  in  the  neck  of  the  boncj  the  posterior  j>ortion  of  tlje  neck  l*<     , 
shftrtened  and  interhx:ked,  while  the  anterior  surface  is  separated  or  noi 
so  firmly  imixicted.     This  puts  the  femur  in  a  position  of  outwanl 
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Impaetefl  fracture  of  neck  of  femur  (P&rk). 

rotation.  The  ilefomiity  accompanying  this  fracture  is  more  immediate 
and  marked  than  in  iiitrac:q>siilar  fracture.  In  extnicapsular  fractun* 
WL'  may  have  the  lesser  trochanter  attached  to  the  neck. 

The  DlAfixosis  and  the  fiurjno^is  of  fractures  of  the  neck  of  the 
femur  will  be  licre  considered,  but  the  TREATMENT  is  best  considered 
in  c<»unectioo  with  the  treatment  of  other  fractures  of  this  bone. 

The  fiifercntial  dktf/Ncvfis  Ijctweeu  these  two  varieties  is  not  clear, 
althoiTsrh  now  and  then  the  diagnosis  of  an  extracapsular  fracture  is 
plain  and  definite.  The  mfmptoinj^  of  n  fracture  of  iht  urrk^  lH?sides  the  | 
history,  are  disturbal  function,  |iain,  f*n'pitus,eversion,  shortening,  relas<^^H 
at  ion  of  the  fascia  lata,  tlic  at»normal  relation  of  the  anterior  superior  ^B 
s|iine  of  the  ilium  to  the  trochanter  major,  the  rotation  of  the  tn>chanter 
on  a  shorteneil  nidi  us,  and  a  fuhiess  of  Scaqm's  triangle.  The  diagnoi?!:? 
slujuUl  be  niadt'  with  as  little  manipulation  as  jxissible ;  hence  the  age 
of  tlie  |Kitient  and  the  histor}^  of  the  actidrut,  tojarether  with  the  {K>sition^ 
the  shortening,  the  fulness  of  Scarpa's  trian^k',  and  the  illations  of  the 
trochanter,  should  be  groui)ed  ami  c<jnsiden>d  Ijefore  manijmlating  the 
patient.  The  ag-e  is  usually  above  fifty  and  the  historj'  often  one  of 
slight  \4olence.  The  {wsition  of  the  limb  is  suggestive  :  it  looks  help- 
less, and  lies  usually  in  an  everted  jKisition  on  the  bed,  with  the  nmsclefi 
and  fascia  relaxed.  The  lessened  tension  of  the  fascia  is  noticeable 
above  tlie  trr>chanter.  Tlie  function  i^f  the  limb  is  im|>airefl  or  cotn- 
ph^tely  lost.  The  patient  is  sometimes  able  to  flex  the  thigh  and  lit\  the 
toot  from  the  InA  without  much  pain.  The  individual  can  in  excep- 
tional eases  walk  for  a  short  distance  after  the  injury  has  been  reoeivc*L 


* 
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The  pain  of  this  fracture  is  generally  very  severe.  Any  motion  or  mus- 
cular spasm  causes  sharp  exacerbations,  and  there  is  a  dull  aching  pain 
even  when  the  limb  is  quiet.  Crepitus  is  not  uniformly  present,  but  can 
generally  be  elicited  if  care  be  taken  to  bring  the  broKen  surfaces  in 
apposition.  It  is  not,  however,  necessarily  essential  to  a  diagnosis. 
Eversion  of  the  limb  is  almost  uniformly  present,  and  is  in  many  cases 
quite  marked,  for  the  foot  often  rests  on  its  outer  aspect.  This  ever- 
sion is  produced  partly  by  the  violence  inflicting  the  injury,  partly  by 
the  muscles  attacned  to  the  trochanter  major,  as  well  as  by  the  psoas 
and  iliacus.  The  natural  disposition  of  the  leg  is  to  external  rotation 
when  in  the  dorsal  decubitus. 

Inversion  is  sometimes  present,  due  probably  to  the  peculiar  relation  of  the 
fragments  induced  by  the  violence  fracturing  the  neck.  The  character  and  extent 
of  the  rotary  movements  are  important  in  making  the  diagnosis.  Rotation  of  the 
injured  leg  causes  pain,  often  develops  crepitus,  and  the  trochanter  moves  in  an 
arc  with  a  shortened  radius.  This  makes  a  diagnosis  of  a  fracture  of  the  neck  of 
the  femur  clear.  The  radius  of  the  arc  may  in  isolated  cases  be  increased,  but  it 
is  rarely  normal  if  a  fracture  exist.  Where  the  femur  rotates  upon  its  own  axis  it 
is  pathognomonic  of  fracture  of  the  neck.  This  symptom  can  be  easily  recognized 
if  the  surgeon  will  follow  the  trochanter  in  its  movements  with  the  finger.  Short- 
ening of  tne  leg  is  produced  by  a  change  in  the  angle  of  the  shaft  witn  the  neck 
or  by  a  displacement  upward  of  the  trochanter  and  the  portion  of  the  neck 
attached  to  it.  This  shortening  of  the  leg  can  usuallv  be  determined  to  be  in  the 
altered  neck  by  verifying  tlie  length  of  the  leg  from  the  trochanter  to  the  external 
malleolus.  The  extent  of  the  short^nin^  will  vary  from  a  fraction  of  an  inch  to 
three  inches.  The  exact  amount  of  shortening  in  a  given  case  is  not  easily 
determined. 

For  purposes  of  examination  the  patient  should  be  either  on  a  fairly 
firm  bed  or  a  table,  and  the  legs  must  be  symmetrically  placed  with  ref- 
erence to  the  pelvis.  The  adduction  or  abduction,  as  well  as  the  degree 
of  flexion,  must  be  the  same  in  each  extremity.  A  cord  should  be 
stretched  between  the  two  anterior  superior  iliac  spines.  This  should 
be  bisected  at  right  angles  by  a  line  passing  downward  over  the  sym- 
physis, and  the  shortening  will  be  determined  by  the  relations  of  the 
malleoli  with  this  downward  line.  It  may  also  be  determined  by 
JBryanf  8  method,  which  is  as  follows :  The  legs  are  symmetrically  placed ; 
a  vertical  line  is  dropped  from  the  anterior  superior  spine  of  the  ilium 
on  each  side,  and  a  line  is  carried  upward  from  the  trochanter  to  this 
vertical  line,  intersecting  it  at  right  angles.  The  difference  in  the  dis- 
tance from  the  trochanter  to  this  vertical  line  gives  the  amount  of  short- 
ening of  the  leg.  Fulness  in  Scarpa's  triangle  and  a  widening  or  a 
thickening  of  the  trochanter  are  also  worthy  of  notice  as  symptoms  of 
a  fracture  of  the  neck  of  the  femur. 

The  DIAGNOSIS  of  fracture  of  the  neck  is  often  easy  and  positive, 
but  there  are  cases  where  it  becomes  extremely  difficult  to  determine 
certainly  the  existence  of  a  fracture.  The  differential  diagnosis  between 
the  intracapsular  and  the  mixed  or  extracapsular  fracture  is  often 
impossible.  Extreme  age,  moderate  violence,  a  slight  shortening  with- 
out complete  loss  of  function,  suggest  the  intracapsular  fracture.  Com- 
minution or  a  thickening,  either  primary'  or  seconciarj^  of  the  trochanter, 
with  marked  shortening,  indicates  extracapsular  fracture.  Many  cases 
will  remain  doubtful. 

The  PROGNOSIS  of  an  intracapsular  fracture  of  the  neck  is  not  so 
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favorable  as  that  of  a  mixed  or  extracapsular  fracture.     It  vras  for] 
long  time  a  mooted  que^stion  whether  b«jny  union  ever  occurred  in 
break,  rir  whether  it  wa:*  always  fibrous.     It  is  now  known,  howev< 
thiit  bony  union  does  occur.     The  mixed   or  extracapsidar  fracture 
much  more  likely  to  give  a  good  result,  for  bony  union  h  the  rule  if 
tn  lit  mint  i.**  gcMxl.     Most  autJiors  recommend  a  guarded  [>rognosii%,  as 
adjjiit  the   unjisibility  of  an  imi>eriect   result.     The  ]jrognohi!4  mast 
muiiy  cases  i)e  guarded,  for  it  is  extremely  difficult,  and  often  im| 
ble,  til  determine  certainly  whether  it  is  an  intraca|3sular  or  an  ext 
capsular  fracture.     Fracture^^  of  the  ue<*k,  t*ccurring  nti  they  do  in 
sons  iff  limiteil   vitality,  who  are  old  in  tis^sue  if  not  in  ywir^,  deimm 
extreme  raiv  in  treatment.     The  first  considemtion  i-^,  of  course,  the  life" 
of  the  |*atieiit,  and,  as  (■onfinement  in  a  fixed  |>ositi(m  is  not  only  irk- 
some, I  nit  is  danj^enuLs  t**  the  life  «>f  the  agefl,  the  pn  ►gnosis  will  invoU 
not  ruily  the  usefulness  of  the  limb,  but  a  consideratiou  *A'  the  danger  1 
life.     It  is  wise  to  treat  these  cases  as  if  we  expected  a  good  rejsult 
solid  union,  for  it  mn  generally  Ik*  attained. 

The  TREATMENT   must  Ix*  SO  orflered  as  to  save  life  even  at  the 
expt'ijse  of  ail  imprHWt  leg,     (See  Ti'fotmeut  below.) 

Fractures  of  the  upper  and  middle  thirds  of  the  femur 
generally  as  the  result  of  indirect  violence.     They  are  usually  obliqur, 


Fici.  322. 


Fig.  323. 


Fio.  324. 


Frmcture  of  nppwr  third  of  femur. 


OverlJippiii^  frictawl 
femur. 


the  line  of  fnictun^  being  flown wnrfl,  forward,  and  in^v^l^l  or  slight l< 
nntward.     FractUR*  in  the  middle  third  of  the  femur  by  mui^cular  actiirti 
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Fig.  326. 


is  not  very  infrequent.  The  violence  of  the  injury  may  help  to  deter- 
mine deformity,  but  the  line  of  fracture,  the  contraction  of  the  tibio-pelvic 
and  the  ilio-trochanteric  muscles,  as  well  as  the  external  rotators,  are  active 
agents  in  the  formation  of  the  external  anterior  angle  (Figs.  322,  323). 
The  natural  eversion  of  the  leg  when  the  patient  is  in  the  recumbent  pos- 
ture is  also  a  factor  in  producing  this  deformity  in  the  thigh.  The  thigh 
is  also  shortened.  This  is  partially  due  to  the  angling,  but  an  overriding 
or  an  overlapping  (Fig.  324)  of  the  fragments  is  also  present.  Spasm 
of  the  long  muscles  of  the  thigh  is  a  very  constant  symptom,  exciting 
pain  and  increasing  the  deformity  and  irritation  of  the  soft  parts.  The 
mobility  is  easily  determined,  and  crepitus  is  sharp  and  decided. 

The  DIAGNOSIS  can  often  be  determined  by  inspection  simply,  with- 
out mnnipulation.  The  thigh  is  slightly  flexed,  everted,  broadened,  and 
shortened,  with  a  distinct  prominence  on  the  anterior  outer  surface  of 
the  thigh,  which  exhibits  a  marked  increase  in  the  anterior  curvature  at 
the  site  of  the  fracture. 

Fractures  of  the  lower  end  of  the  femur  may  be  by  indirect  vio- 
lence, though  they  are  most  frequently  due  to  direct  violence.  These 
fractures  are  classified  as  are  those  at  the  lower  end  of  the  humerus.  A 
supracondyloid  fracture  is  of  the  shaft  within  four  inches  of  the  con- 
dyles. It  has  generally  a  slight  obliquity 
downward  and  forward,  with  the  lower 
end  of  the  upper  fragment  displaced 
anteriorly  and  tne  lower  fragment  pulled 
backward.  This  backward  displacement 
of  the  upper  end  of  the  lower  fragment 
may  injure  the  blood-vessels,  as  the 
artery  runs  close  to  the  bone  here.  The 
gastrocnemius,  soleus,  and  plantaris  help 
to  increase  the  deformity.  The  rectus 
and  the  hamstring  muscles  pull  the  lower 
fragment  upward,  thus  increasing  the 
deformity  and  the  danger  to  the  popliteal 
vessels.  The  deformity  is  peculiar  in 
this,  that  the  patella  is  made  prominent 
by  the  flexion  of  the  joint  produced  by 
the  backward  displacement  of  the  lower 
fragment.  There  is  a  depression  above 
the  partially  flexed  joint.  This  supra- 
condyloid fracture  is  occasionally  com- 
plicated by  a  vertical  fracture  into  the 
joint,  separating    the    condyles.  * 

intercondyloid  fracture  is  a  serious 
injur}',  for  it  complicates  a  bad  fracture  wnth  a  lesion  of  a  large  articula- 
tion, and  makes  the  fracture  intra-articular.  There  is  present  in  this 
fracture,  in  addition  to  the  deformity  noticed  in  a  supracondyloid  frac- 
ture, a  widening  of  the  joint,  and  the  condyles  are  pushed  apart  by  the 
fractured  end  of  the  shaft.  The  capsule  of  the  joint  is  distended  \\\i\\ 
blood  and  serum  and  the  mobility  is  great.  Fracture  of  either  condyle 
may  result  from  a  fall  upon  the  flexed  knee,  the  violence  exi^ending  itself 
on  the  condyle  detached.     It  may  also  result  from  the  violence  of  a 


T*}!  1  q   Fracture  of  lower  end  of  femur,  with  ^eat 
displacement  of  condyles  (Park). 
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twist  transmitted  through  tlie  lateral  ligaments  of  the  joint,  thus  tearing 
off*  the  condyle,     Tlieviulenee  may  also  be  tran^niittecl  through  the  be 


ol"  the  tihia  to  the  ' 


i\\ 


rhit'h 


liiV 


the  fnieti 


com  I 

The  DIA<*Ne».Sls  of  tliis  fraetiire  is  not  dithenlt.  Tlie  undue  freedom 
of  tlie  lateral  movements  in  the  extended  liuih  is  easily  detennineil  and 
crepitus  cian  be  detected.  The  detaelied  condyle  may  be  dii*placetl  for- 
ward and  baekwanJ,  but,  as  the  ^haft  of  the  femur  remains  intact,  then^ 
is  no  shortening  of  the  leg.  An  ej>iphy.>ea]  j?eparation  of  the  hiwer 
extremity  of  the  fmiur  is  a  most  serious  injury,  and  not  infivi|uently 
demands  ainjmiation. 

Treatmhxt  of  the  Varku's  Frac^tures  of  the  Femtr. — The 
principles  gnidin)^  us  in  the  trt^atment  of  fmctnres  of  the  dilierent  por- 
tions of  the  femur  have  been  the  subject  of  wide  discussion  and  very 
diversified  views.  This  has  resulted  iu  many  metho*ls  of  treatment  and 
in  a  muhi^ilieation  of  ap]varatiis  designed  to  meet  the  supjx>sed  indica- 
tions. l>r.  Allis  has  called  attention  to  the  tlifliculty  iu  obtaining 
accurate  adjustment  in  fractures  of  the  up|KT  thiitl  of  tite  femur,  at 
also  to  the  diffieulty  in  maiutainiug  the  adjustment.  It  apj>ear»  to  me, 
however,  that  lie  has  exaggeniteil  the  hitter  and  underestimated  the 
eitieiency  of  pn^per  extension  iu  ace(tmplishing  the  purpose.  Permanent 
deformity  often  (nrurs  iu  fnietnres  at  this  site,  but  I  l*elieve  that  continu- 
ous extension  will  geuerally  eontrol  the  deformity.  ImiKM'feet  extension 
will  not  thi  it.  Dr.  Allis  suggests  that  we  cut  down  ujKm  tlic  fractures  of 
the  upper  third,  adjust  tlie  fniguieuts,  and  keej>  them  in  |Kisilioa  by  fas*- 
teuing  the  ends  together  with  ivory  pegs,  stetd  pins,  or  wire. 

Obrupie  frnctures  in  any  jxirt  of  the  shaft  may  gradually  fiu<l  a  j>cr- 
feet  adjustmeut  under  tlie  influenre  t*f  eoutinucms  trjictiou,  but  the  tnms- 
versc  fracture  with  lat^M-id  displacement  and  overlapping  re*piiiVs!i  more 
than  a  comiilete  extension  to  secnre  this  cntl :  it  uaist  alsi>  have  direct 
latend  pressure  to  force  the  fnigmeut«  int<i  position.  Failing  in  this  way 
to  aeeomrilisli  the  pur|KJsc,  success  may  1r'  obtained  by  iucreasiug  the 
angular  defurmity  until  the  ends  can  he  put  in  ajvposition,  and  then  wiih 
ex  tension  and  gradual  straightening  of  the  leg,  while  maintaining  finn 
lateral  suj*pt»rt  at  the  fractuivd  pointy  the  fragments  may  be  set  or  nn»j>- 
erly  adjusted.  It  18  not  easy  to  determine  tliat  adjustment  is  gooa,  for 
the  bone  is  envclojied  in  a  mass  of  muscles  and  so  place<l  that  it  cannot 
be  distinctly  iuitlined.  The  iutercondyloid  fractun^s  require  not  only 
extens[t*n,  but  lateral  pressure  on  the  efuidyles,  in  order  to  secure  good 
apiK)sitioii  iu  the  vertiii^l  line  of  fmcturc. 

Every  form  of  splint  devised  for  tlie  treatmeot  of  fracture  of  the  femur  is 
designed  to  meet  the  ack mi wl edged  need  for  extension,  and  in  addition  to  ihh 
some  of  them  utilize  Isiteral  support.  All  ^urireona  admit  the  value  of  traction, 
although  miiiiy  d*iny  the  wisdom  of  relying  solely  ujmjh  its  efficiency  for  the  result 
desired.  It  is  quite  difficult  lo  obtain  i^ood  lateral  yiipport  for  its  fractured  end* 
through  the  great  mass  of  muscles  which  envelop  this  bone.  The  soft  mass  of 
mui^cle^  prevents  the  lateral  preHstire  from  aeeouif>lishing  the  purpose  for  which  it 
is  intended.  The  niiiKele«  rapidly  atrophy  under  the  intlaence  of  rest  and  pressure^ 
and  the  lateral  8Ui>|»ort  becomes  in etlic lent  unle;***  it  i»-  reapplied.  The  probleni  in 
treatment  i^  to  secure  the  best  extension,  with  such  lateral  support  &i  h  needud, 
with  the  lea.'^t  dij*comfort  and  the  greatest  freedom  to  the  patient. 

The  double  inclined  plane  has  been  di.scarded. 

Btirtft  r,rftMtfiti  by  weljelit  and  pidley  with  the  leg  and  thigh  in  the  extcodcid 
position  is  adopted  by  many  aiirgeorii^.     It  is  al^^o  used  in  conjunction  with  flooif 
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form  of  a  long  side-splint  by  surgeons  who  are  not  willing  to  rely  solely  upon 
extension.  Lateral  support  is  also  given  by  sand-bags  plac^  alon^ide  the  thigh. 
Buck's  extension  is  applied  in  the  following  way :  A  strip  of  moleslin  plaster  four 
inches  wide,  and  long  enough  to  have  the  free  ends  extend  above  the  knee  when 
the  centre  of  the  strip  passes  loosely  across  the  sole  of  the  foot,  is  to  be  used  as  a 

Fig.  326. 


Extension-band  and  foot-piece. 


medium  for  making  extension.  A  flat  piece  of  wood,  three  by  four  inches,  with  a 
hole  in  its  centre,  is  placed  in  the  middle  of  the  long  strip.  A  cord  passes  through 
this  wooden  piece  and  also  through  the  moleskin  plaster.  The  adhesive  strip  is 
placed  in  contact  with  the  skin  along  the  sides  of  the  knee,  and  is  held  firmly  in 

Fig.  327. 


Same,  folded  and  ready  for  use: 

position  by  a  roller  bandage  which  should  envelop  the  leg  as  high  as  the  plaster 
extends.  The  cord  that  passes  through  the  foot-piece  is  carried  over  a  pulley  at 
the  foot  of  the  bed,  and  continuous  extension  is  made  by  a  weight,  the  leg  and 
thigh  resting  on  the  bed  or  on  cushions  (Figs.  326-328).    Hamilton  uses,  in  addi- 

FiG.  328. 


Mode  of  applying  adhesive  plaster.    (When  the  dressings  are  completed  the  limb  is  to  rest  on  the 

bed.) 

tion  to  the  extension,  a  long  side-splint  extending  almost  to  the  axilla,  which  is 
designed  not  only  to  give  lateral  support  to  the  fractured  bone,  but  also  to  prevent 
rotation  and  secure  a  good  relative  position  of  the  body  and  leg.  Lister's  long 
splint  is  still  used.  The  plaster-of-Paris  splint  has  also  manv  advocates,  the  latest 
being  Dr.  Nicholas  Senn,  who  uses  it  for  fractures  of  neck  oi  the  bone.    His  splint 
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envelops  the  foot,  leg,  tbigh»  hi^m,  loins,  and  abdomen,  and  is  applied  aoder  an_ 
thedia  white  firm  exlentfiou  is  made.     He  also  thinks  it  ab»(olutely  neceaaaiy  i 
envelop  the  thigh  of  the  other  side  in  the  dr^^^ing,  and  includeii  in  the  diestting 
for  the  injured  Lone  an  apparatus  for  applying  pre^ure  directly  on  the  trochaitt^ 
major  by  a  set-screw.    The  ptaster-of-Paris  splint  is  used  for  the  ghatl  of  the  bone. 
The  plaj^ter-of-Paris  dressing  is  an  inefficient  agent  for  extension,  and  as  appU^ 
by  Dr.  Senn  for  fracture  of  the  neck  of  the  bone  iuinlies  feuch  rigid  confinema 
that  it  appears  to  me  it  cannot  be  borne  by  many  agea  patients. 

Simple  and  eontiiiiious  extension  was,  I  think,  tirst  obtained  in  oblique 
gusjM?nsion  liy  Xathaii  R,  Smith  when  he  intnxliiced  hi.s  anterior  ^pliiit^ 
tyf  which  the  ritnlgen  susj>ensicm  splint  is  a  mmliticjition.  The  advan- 
tages of  the  IltjtJgen  s?pliotare — (Ij  The  most  equable  perfect  and  coui- 

Fio.  ^9.  ~ 


^A^  ^s^r^^'^'^ 


J 


The  Hodgon  sujipensloii  splint. 


fV»rtal>le  extcnsinn  yet  (levis<^d.  (2)  Eiisy  adjustment*  (3)  It  leaves  the 
thi^h  expose*!  for  ins]>eetion.  (4)  The  muslin  sii[n>(>rts  tm  whirh  iheli'^ 
and  thi^li  rest  eati  l>e  se|>iirately  adjusted,  so  that  the  ten?iion  on  any  (►«(* 
of  them  ean  he  easily  elianged  and  the  nurnial  anterior  curvature  can  1 

Fig.  330. 


mnititained,  notwithslandint,'  the  nipid  atrophy  f^f  the  sn(t  tissues.  Thv 
fnietnres  in  tfie  shaft  anrl  in  the  hiwcr  end  of  the  femur  ean  U^  ven' 
IK-rfertly  iitiniohjlized  in  this  splint.  Cliniral  results  and  theory  eonfirm 
me  in  the  fjelief  that  it  eomes  nearer  atljnsting'  and  imnu^hilifJng  the 
frnctnred  ends  of  a  break  in  the  neek  than  any  other  methfid  of  tR'nt- 
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ment  devised.  If  the  ends  are  in  apposition,  the  movement  should  be 
easier  at  the  head  than  in  the  fracture.  The  head  of  the  femur  should 
move  with  the  neck  if  adjustment  is  good ;  the  swing  of  the  leg  does 
not  imply  that  the  movement  is  at  the  break. 

Moderate  extension  approximates  and  sets  the  fractures  of  the  neck.  The 
impacted  fractures  at  the  oase  are  not  disturbed  by  moderate  equable  extension. 
Displacement  by  rotation  can  be  avoided  in  this  splint.  If  pressure  upon  the 
trochanter  is  desired,  it  can  be  secured  b^  a  flannel  bandage  about  the  hip^.  The 
freedom  of  the  motion  allowed  the  patient  does  not  interfere  with  the  union  of 
the  broken  shaft,  as  the  splint  and  the  leg  are  free  to  move  with  the  body  of  the 
patient.  The  only  motion  is  at  the  hip-joint,  and  there  is  no  possibility  of  angling 
at  the  fractured  point  by  the  dragging  of  the  leg  on  the  bed  as  the  patient  moves 
from  one  side  to  the  other.  The  patient  can  sit  upright  in  bed  or  use  the  bed-pan 
without  disturbing  the  fracture. 

This  Hodgen  splint*  is  composed  of  a  single  piece  of  No.  2  wire,  bent  as 
shown  in  Fig.  331.  The  sliding  hooks,  D  D^  and  E  E^,  are  used  for  attaching  the 
suspending  cord  to  the  splint.  The  use  of  the  arch  O  is  to  maintain  the  prober 
width  of  the  upper  end — viz.  eight  to  ten  inches.  This  arch  is  loose  and  is  easily 
slipped  into  position  over  the  ends  of  the  wire  which  forms  the  splint  before  the 
latter  is  applied  to  the  leg.  The  width  of  the  splint  at  the  foot  is  about  five  inches, 
and  is  determined  bv  the  bend  in  the  wire  which  forms  the  body  of  the  splint. 
The  wire  hooks,  £  E'^  and  D  D'',  present  at  one  end  a  free  loop  for  the  attachment 
of  the  supporting  cords,  while  the  other  side  is  coiled  somewhat  snugly  around  the 
lateral  bars  of  the  splint  at  D  D''  and  E  E^.  The  lateral  bars  extend  upward  on 
each  side  of  the  leg,  so  that  the  two  ends  of  the  wire  reach,  the  inner  one  to  a 
point  above  the  pubes,  and  the  outside  one  nearly  to  the  crest  of  the  ilium.  The 
bend  of  the  splint  at  the  knee  permits  slight  flexion  of  the  leg.  The  suspending 
apparatus  is  composed  of— first,  the  pulley  A  (Fig.  330),  which  is  fixed  in  a  high 
framework  at  least  ten  feet  above  the  level  of  the  oed,  or  preferably  in  the  ceiling ; 
secondly,  of  the  perforated  sliding  block  B  and  the  cord  ABC;  thirdly,  of  the 
two  cords  D  C  E  and  D^  C  E^  (Fig.  329)  of  equal  length,  with  a  loop  at  each 
end  for  attachment  to  the  wire  hooks  at  D^  ^^  and  D  E.  These  cords  are  passed 
through  a  loop  in  the  cord  B  A  C  at  its  end  C.  The  suspension  of  the  leg  and 
splint  is  readily  accomplished  by  sliding  the  block  B  downward  on  the  cord 
BAG  (Fig.  330).  The  amount  of  extension  is  determined  by  the  degree  of  obliq- 
uity of  the  cord  BAG.  It  is  transmitted  from  the  splint  to  the  leg  through  the 
adhesive  strip  H  (Fig.  329),  which,  extending  from  the  lower  part  of  the  thigh 
down  the  leg  across  the  board  N  at  the  sole  of  the  foot,  is  fastened  by  a  cord  to 
the  crossbar  at  F,  and  thus  securely  holds  the  leg  in  the  splint. 

In  Fig.  331  an  adjustable  splint,'  easily  fitted  to  any  leg,  long  or  short,  is 
shown,    ft  is  composed  of  hollow  tubes  and  sliding  bars,  as  described  below: 

Fig.  331. 


The  adjustable  splint. 

the  lateral  bars  B  G  are  square  tubes  furnished  with  thumb-screws  at  their 
extremities,  B  and  G.  These  tubes  are  of  sufficient  size  to  admit  the  terminal 
€nds  of  the  lateral  bars,  and  by  pushing  in  or  pulling  out  the  extremities  of  the 
lateral   arms  the  length  of  the  splint  may  be  varied.     Its  width   can   also  be 

*  It  can  be  made  by  any  blacksmith.  ^  Sold  by  Aloe  &  Co.,  St.  Louis,  Mo. 
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clianged  by  sliding  the  lateral  arnii*  ifito  the  hollow  tube  A  A,  which  is  fumkhedl 
with  thumh-screww  at  A  and  A*     The  hooks  D  D"*  and  E  E^  fur  BUi^pending  the 
gpFiMt  slide  on  the  lateral  bars  B  C,  but  should  be  kept  near  the  end  of  the 
hollow  tubes  B  C. 

The  api>lication  of  the  H<xlj2:en  splint  is  simple  and  in  skilful  tiandji 
IS  ptiiiite?^s.  Suppose  the  le^  with  its  fnietiinxl  femur  to  be  re^tiii^ 
upim  the  IjecL  The  adhesive  strip  with  its  f(Nit-piere  aud  i-oiil  is  plaeea 
in  jMJsitioti  :  an  assistant  grasps  tht*  funt  with  one  hand,  and  with  the 
other  liaiid  under  the  knee  lifts  the  leg  iVoni  tlie  bed»  wiiile  at  tlie  taune 
time  he  makes  sternly  extension  of  the  femur.  The  surgeun  tJien 
applies  the  ndler  as  liigh  as  the  plaster  extendi^,  binding  it  to  the  limk 
The  leg  is  again  alluwed  to  rest  uiHin  the  bed:  the  assistant  maintains 
nnKlerate  traetion  on  tlie  foot  so  that  the  extending  foree  applied  to  the 
fraetured  hone  mi\y  be  eontinuous,  Tlie  splint  is  then  put  into  jMjsitiun, 
The  lateral  anus  of  the  splint  are  liehl  apart  by  a  metal  aivh  ;  one  ami 
t>f  the  splint  is  plained  upon  either  siile  id'  the  leg,  and  the  crot^har  is 
brought  elose  to  tiie  sole  of  the  f<wd.  The  eord  seeures  bhx'k  B  (Vig, 
330}  to  the  foot  of  the  splint.  Strips  of  muslin  an^  passetl  nnder  the  leg 
— <ine  at  the  ankle,  one  at  the  knfx%  and  |x^rhaps  two  under  the  thigh* 
These  are  secured  by  jdns  to  the  lateral  anus  of  the  si^lint,  while  it  iii 
held  so  that  the  inner  arm  extends  above  the  pubes  and  it^  outer  arm 
reaehes  nearly  to  the  erest  of  the  ilium,  the  lower  end  of  the  ^^plint 
being  on  a  level  with  the  malleoli.  The  inner  wire  maybe  shortened  or 
bent  upward  so  as  to  give  the  jiiitient  oi^iwirtuuity  to  sit  uju'ight,  but  it 
should  always  extend  to  a  poijit  in  fnuit  of  the  pubie  bone.  The  h^ 
can  now  be  suspended  by  attacfiing  tlie  etmls  D  C  E  and  D'  C  E'  (Fig*  ^^ 
329),  and  adjusting  the  slide  B  so  as  to  lift  the  splint  and  leg  from  th(5^| 
bed.  The  cradle,  of  cloth  strips,  upon  which  the  leg  is  to  rest  in  now^^^ 
made  complete  by  adding  strips  of  muslin  and  adjusting  them  to  the  out- 
line of  the  leg  as  indieatCHl  in  the  out. 

No  special  or  violent  attempt  to  adjust  the  fractured  hone  is  made  except  where 
there  is  lateral  dinplacement  or  a  transverse  fracture.  The  tree  swing  or  the  leg 
and  the  efficiency  of  the  extending  force  Bccure  adjustment  of  the  ordinary  obliaue 
fracture  in  a  few  hours.  The  Hexion  of  the  Ie|^  on  the  thigh  should  be  very  *lig]it, 
not  more  than  an  angle  of  170°  or  IHMY" ;  for  if  the  bead  approaches  a  right  angle,  the 
elevation  of  the  knee  is  necessariiy  great,  and  most  of  the  extending  force  applied 
to  the  thigh  wouhl  be  through  the  muslin  strip*  on  which  the  upper  part  of  tlie  lef 
rests  (those  just  at  and  below  the  bend  of  the  knee).  The  angle  ot  nexion  at  the  knoc 
may  be  varied  from  that  of  the  splint  by  lengthening  or  shortening  the  strip* 
which  support  the  thigh.  The  fnot  may  be  elevated  or  lowered,  and  the  suppi>ri 
rendered  by  the  ninslin  strips  under  the  thigh  varied  by  sliding  the  loop  at  C 
downward  toward  the  foot  or  upward  toward  the  groin.  The  flexion  of  the  kitce 
is  only  suftirient  to  put  the  leg  in  a  comfortable  position,  slightly  rehixing  the 
tens^ion  of  the  haniHtring  and  gastrocnemius  muscles.  The  slight 'flexitui  of  th« 
thigh  on  the  pelvis  with  extension  puts  at  rest  the  psoas  and  iliacus  and  the 
rectus  extensor  of  the  thigh.  Exterual  rotatinn,  if  it  occurs,  can  be  obviated  by 
Becnring  tVie  foot  to  a  foot-piece  or  by  a  muslin  strip  piu«yjii*d  around  the  outer 
border  of  the  ball  of  the  foot  and  fastencii  to  the  inner  arm  of  the  splint,  A  ftiol- 
piece  can  be  ejLsily  adjusted  to  the  splint  if  it  is  thought  desirable  to  steady  the 
iiKjt  in  a  fixe<l  position. 

The  degree  of  extension  necessary  to  accompltHh  the  result  desired  may  be 
determined  in  part  by  the  sensations  of  the  patients.  It  is  never  necesAary,  whi^n 
using  this  splint  m  the  adult,  to  apply  (jvs  reeonmicnded  by  Hamilton  when 
Bpeaking  of  other  methods  of  making  extension)  twenty  pounds  as  an  extenditig 
weight.  An  extension  of  twenty  pounds,  applied  through  an  adhesive  strip  to 
the  leg  aud  pulling  upon  the  knee-joint  aud  femur,  is  a  serious  trial   to  the 
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patient's  endurance,  and  it  taxes  the  surgeon's  ingenuity  to  steadily  maintain  such 
a  force.  The  amount  of  extension  required  in  this  suspension  sphnt  is  much  less, 
being  from  three  to  ten  pounds.  There  is  no  friction  to  overcome,  and  so  long 
as  the  patient  remains  in  bed  there  is  no  appreciable  variation  in  the  extending 
force,  provided  the  point  of  support  is  t^n  feet  or  more  above  the  plane  of  the 
bed.  It  is  a  quiet,  persistent,  non-irritating,  effective  pull.  There  is  no  perineal 
band  to  fret  and  worry  the  patient.  The  extending  force  is  determined  by  two 
factors,  and  these  are  entirely  within  the  control  of  the  surgeon — viz.  the  obliquity 
of  the  extending  cord  and  the  weight  suspended.  The  first  can  be  varied  by  the 
relative  position  of  the  bed  and  the  suspending  pulley,  and  the  latter  can  be 
increased,  if  desired,  by  placing  sand-bags  across  the  lateral  bars  of  the  splint. 

It  seems  difficult  for  some  surgeons  to  understand  how  extension 
can  be  applied  to  a  fractured  thigh  by  direct  traction  upon  the  leg 
without  counter-extension  through  the  perineal  band.  They  fail  to 
recognize  the  efficiency  of  the  weight  of  the  lee  as  an  extending  force 
and  the  stability  of  the  body  as  a  counter-extending  force.  The  amount 
of  the  extension  in  a  particular  case  where  the  patient  weighed  one 
hundred  and  fifty  pounas  was  calculated  mathematically  and  estimated 
at  6.1  pounds.  The  suspending  cord  in  this  case  formed  an  angle  of 
15°  with  the  perpendicular,  and  the  weight  of  the  leg  was  estimated  as 
being  twenty-one  pounds.  The  suspended  limb  should  not  be  raised 
much  above  the  bed,  the  heel  remaining  within  two  inches  of  the  bed. 
If  the  pulley  from  which  the  splint  is  suspended  is  fixed  in  a  ceiling 
that  is  nine  feet  to  twelve  feet  high,  a  perpendicular  line  dropped  from 
the  pulley  should  fall  beyond  the  foot  of  the  adult  patient.  In  the  case 
of  a  child,  where  the  weight  of  the  leg  is  less,  the  obliquity  of  the  cord 
should  be  greater.  The  obliquity  of  the  cord  should  be  sufficient  to 
make  an  angle  of  from  15°  to  35°  with  the  perpendicular.  The  point 
of  fixation  for  the  pulley  for  suspension  should  not  be  nearer  the  plane 
of  the  bed  than  ten  feet.  This  gives  the  patient  the  full  liberty  of  the 
bed  without  changing  materially  the  extending  force.  The  inclination 
of  the  patient  to  slide  toward  the  foot  of  the  bed  may  be  obviated  by 
raising  the  foot  of  the  bed  by  means  of  blocks.  In  the  case  of  a  child 
it  may  be  well  to  pass  a  cord  loosely  about  the  body  under  the  arms  and 
fasten  it  to  the  head  of  the  bed,  to  serve  as  a  check  to  any  great  change 
in  the  position  of  the  patient. 

The  nutrition  is  undisturbed,  for  the  circulation  is  not  interfered  with  by  the 
pressure  of  retentive  apparatus,  and  it  is  as  perfect  as  it  can  be  during  enforced 
quiet.  The  leg  can  be  kept  cool  or  warm  as  desired.  The  patient  may  sit  up  or 
lie  down  as  comfort  suggests.  The  bed-pan  can  be  used  without  disturbing  the 
fracture,  and  the  best  possible  result  can  generally  be  obtained — viz.  early  union 
with  no  appreciable  shortening.  This  is  obtained  without  bed-sores  or  any  of  the 
constitutional  complications  which  are  liable  to  follow  confinement  in  a  fixed 
position. 

The  splint  is  well  adapted  to  the  treatment  of  all  fractures  of  the 
femur,  wnether  they  are  intra-  or  extracapsular,  through  the  trochanters, 
the  shaft,  or  the  condyles.  The  results  of  the  treatment  of  fractures  of 
the  neck  of  the  thigh  with  this  splint  are  very  satisfactory  in  the  major- 
ity of  cases.  Most  of  the  unsatisfactory  results  obtained  are  probably 
due  to  imperfect  adjustment  of  the  fractured  ends,  or  are  found  in  the 
fractures  that  occur  in  the  neck  ver>^  near  the  head.  The  feeble,  aged 
persons  who  are  most  liable  to  this  injury  derive  comfort  from  the  use 
of  the  Hogden  splint,  for  the  freedom  of  motion  it  gives  is  greater  than 
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they  can  obtain  mth  any  other  appiirjtos,  or  than   puiu   will   [jormit  if 
the  iyjuR'd  meniher  is  aUowed  to  pr  ^vitlJ(a^t  treatment.     The  H-iKismtHljc 
or  violent  coutmetion  i^f  the  uuLseleH  of  tlie  thit^^h  when  the   fi-aeture  U^ 
in  tlie  shaft  is  sometimes  so  great  in  nervons  children  that  Buck^£<exteii4l 
sion  ^\Ttli  the  leg  R^^ting  upon  tlie  be<l,  and  the  lateral  su)»|Mjrt  of  sand- 
bags alnnit  it,  is  best  for  a  few  ilays.     After  tin's  irritability  subsides  iht* 
leg   is   ntcu'e  i'omfurtable  and  mure  eifieiently  treated  in  the  susjM^nsio 
splint.     This  spasm  subsides  after  a  few  days,  but  j^ntvokes  by  irritatio 
an  inereased  exudative  dejvosit  about  the  break,     I  tiud  that  a  iMin< 
bag  partly  full,  y>laced  on  the  thigh  while  it  is  iu  the  snsjwnsion   hpliiit^ 
nuiterially  mitigate.^  the  spasnuxlie  action.     Chniie  eontniction  will,  ia 
isolated  eases,  i>eeur  with  any  sjiliut  and  uurh'r  any  phin  of  treatmenl 
fur  no  lateral  suppru't  uor  eouipression  can  prevent  the  eoutmetioii  whic 
aeeomjianies  a  mnsenlar   spasm.      8nlphtiual   c>r,  if  neeesstiry,   opiate 
will    help   to  eontrul  this  elonic  sjuism,  and   may  lye  given  to  nervou 
children   with  advantage  tor  a  few  days  after  such  an  injur)%     Th' 
method  of  a))j>lying  extension  afl'oi*ds  a  most  [K^rfeet  means  of  ne lit ra Ha 
ing  tlie  tonic  ctMJtraetitm  (*f  the  mnseles.     The  oblifjue  susfK^nsion  givi 
eepiable  and  continuous  extension  of  an  amount  sntticicnt  to  accomplis 
a   jierteet   result   without   tlie   waste  of  any   force,   aud   it   ensures  il 

{KXtient  the  most  perfect  lilx^rty  attainable  by  any  known  means  comjHiti- 
)le  with  comfort  aud  siifety. 


no.  332. 


The  Patella. 

Fracture  of  the  patella  is  the  most  frerpieut  during  the  periocnif 
grc*atest  muscular  activity — that  is,  between  the  ages  of  twenty  nsnl 
flirty  years.  The  patella  may  Ix^  fractured  by  direct  or  indirect  vioknct'. 
Indirect  \'Tolence  is  inflicted  by  mti^cular  action.  The  fracture  inflictiil^^ 
by  muscular  force  is  iu  the  mnjority  of  erases  transverse,  and  oivur'*  ra^H 
the  inwer  lialf  of  the  f>oue*  The  violenee  may  be  purely  nin^Milar,  or, 
as  often  hap[>ens,  may  through  a  fall  be  enmliined  with  some  degree  of 
direct  injury.  The  fracture  is  usually  eom]dete,  ami  it 
is  evident  from  the  swelling,  h>ss  of  extending  power 
of  the  leg,  and  by  the  moliility  aud  more  or  less  marked 
sejxi  ration  of  tlie  frtiguu*uts.  The  y>ower  of  extension 
may  nnt  be  completely  h>st,  but  it  is  always  enftx-bk'*!. 
The  fascia  extending  laterally  from  the  j^jitella  over  tlir 
joint  may  not  be  extensively  torn,  and  through  il«' 
influence  of  the  vasti  some  degree  of  jKiwer  of  ext<*n- 
sion  may  still  remain.  The  swelling  is  not  only  in  the 
tissues  about  the  knee-cap,  Intt  the  capsule  of  the  joinf 
the  hemorrhage  resulting  from  the  fracture  unci  by  a 
seriins  efl'usimi  into  the  irritate<l  joint.  This  swelling  may  nmierialW 
iuflucuce  the  degree  of  sepanition  of  the  fragments. 

The  transverse  fracture  may  be  e(>m pound  from  the  violence  of  a 
direct  Mmv.  Fractures  by  direct  violenee  are  more  uncertsiin  aiwl 
irregular  than  when  caused  by  muscular  action.  The  sejMiration  of  tl 
fragments  in  a  fracture  ]^r<Khiee<l  by  a  diivct  blow  \i\Hm  the  [latella  i 
not  apt  to  be  so  great  as  where  t!ie  line  of  tnit^tim^  iin  transverse  and 
largely  the  result  of  musiicular  action.    The  lines  of  the  tractare  nu 
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stellate  or  vertical,  and  the  displacement  very  slight,  for  the  tinftues  on 
the  ?itiperficial  surface  of  the  heme  may  not  l)e  cam|>!etely  sejm rated,  A 
eum{Miimd  fnictiire  of  the  patelhi  is  nut  very  ijifrequentj  and,  as  the 
koee-jftint  is  in  these  eases  exposed  tti  the  dangers  of  infeetion,  it  is  n 
niiieh  more  serious  injury  than  a  simple  one.  In  such  eases  the  utnni^t 
eare  is  demanded  to  preserve  aseptie  conditions  and  avttid  suppunition. 

Tile  TiiEATMKNT  of  tlie  fractured  patella  is  jL,^enendly  eooservative 
and  cflieient.  Extensive  effnsiun  *>f  1>1o(h[  and  serum,  with  conse(|neut 
distentiiMi  e»f  tlie  capsule  of  the  joint  and  marked  iriHltraticin  of  tht*  snr- 
njuniling  tissues,  sometimes  delays  the  adjustment  t>f  the  ihicture,  tliongh 
immediate  adjustment  is  genondly  jxissible.  The  preliminary  treatment 
for  the  first  three  or  four  days  should  he  such  as  to  limit  and  control  tlie 
reiiamtive  action.  Kquahh'  and  sli^lit  eomjiression  ap}>lietl  hy  a  wcll- 
adjustw!  handa^e  and  the  us<^  of  cold  applications  should  be  resorted  li> 
at  Muce.  The  treat ment  is  most  eitieietitly  carried  out  by  some  firm  or 
fixed  dressing  wliieli  shall  keep  the  lind)  in  an  extended  position,  give 
complete  i-est  to  the  joint,  and  limit  the  movements  of  tlie  mnseles  of  the 
thigii.  Heuee  the  splint  should  include  the  whole  h-ngth  of  the  thigh 
as  well  as  the  leg.  Modemie  compression  of  the  muscles  of  the  thigh 
lessens  the  contmetirtn  of  the 

cina<lrieeps  extensor.     Tlje  best  Fig,  333. 

eiplint  t<)  suhserve  this  purpose 
is  the  pla.ster-of-Paris  splint, 
which  slioukl  steady  the  fiwit 
ami  extend  to  the  gnmi  and 
gluteal  folfh  It  should  Ik^  su|*- 
fM>rted  and  strengthened  by  tni 
strips  incorporated  in  the  sides 
of  the  splint.  This  splint 
Hhonld  have  a  large  oval  ft*ue8- 
trum  cut  in  its  anterior  lateml 
snrface,  in  onler  that  the  region 
about  the  ]nitella  nuiy  he  ihor- 
onghly  expose<l  U\  the  surgeon's 
view. 

The  8ei>a rated  fragments  of 

a  transverse  fnietun^  may  then 

be  f ! Ill wn  togetluT  by  strips  of 

|>1  aster  passing  o%cr  a  com[»ress 

placed  ahtjve  the  |>atella.     Tlie 

two  ends  of  the  strips  are  car-  v»i^  *-  -■ 

ric^l  nldiuuelv  downward  toward  Fracture  of  the  ptttpUA,  iUiiBtnitlnis  impoBsibUity  of 
.1  ir      r   a       1  1  .,„  .J       st^riirinK   bony  union   lin^ciiuse  of  futervemkui  of 

tlie  call    of    tlie   leg  and  secure* I      Ugamentousandsoft  tlBsuea  (Pafk), 

to  the  s^>lint.     Traction  is  thus 

niia<le  u|>on  the  upiwr  fragment ,  drawing  it  downward.     Am»ther  strip 

may   be  ciirricd  across  the  ligament  below  the  knee-eaj)  an*l    upwartl 

toward  the  posterior  surface  of  the  thigh,  aiifl  likewise  fastened  to  the 

splint.     The  traction  u]Hin  these  strips  of  plaster  may  cause  some  tilting 

of  the  fragments  at  the  line  of  frat  turc.     This  can  Ijc  cfJutroUed  iiy  a 

compress  placed  over  the  surface  of  the  yjatella  and  lie  Id  in  place  by  a 

bandage  about  the  splint.     It  is  a  great  source  of  com  fort  and  security 
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to  tlie  patient  t^j  have  this  pla&ter  j^plint  suspended,  so  tlmt  the  leg  < 
move  with  tlie  ])utient.      Tlie  H*Klgeii  splint  ,shouId  l)e  used  for  lU 
piiriK-sc. 

Many  devire.**  have  been  used  for  the  appro  xi  in  at  ion  of  the  fragments.  Ma 
jraifrne's  hooks  have  been  used  for  thin  piirpose,  U8  also  ^ubciitaneouH  li^rature  ati 
t\u\  wiring  nf  the  trjigment-^.  The  dangers  attending  operative  nienjiures  hav 
rather  diKeoiirftged  their  gt^neral  ftdoptit»n.  The  rei^ults  obtained  by  a  oon*<er%'atii 
method  are  so  good  tluit  the  operative  treatment  is  eertainly  not  generally  advi^ 
bit',  though  in  proper  hands  many  case;^  will  justify  ojieration.  It  is  paftieularl| 
applicable  in  refraetureH  of  the  pot^lla  and  in  those  fractures  which  nave  unite( 
biuily,  leaving  the  t'linotion  of  the  limb  much  ijnjtaired.  There  h  no  question  bu 
what  bony  union  oeeasionally  results  from  eonservative  treatment^  but  close  tibroil 
union  is  the  usual  result.  A  shcirt  ligamentous  union  gives  the  leg  g<MHt  funcliona 
activity.  G^jod  strength  and  good  tunctionai  use  of  the  leg  may  result  even  when 
tije  fragments  are  separated  fur  an  int'Ij  or  more,  if  the  ligament  is  firm. 

The  leg  should  be  kejit  at  rest  with  the  patient  in  bed  for  live  weeks.     H^ 
nhould  then  continue  the  use  of  crutches  for  six  weeks  longer     A  limited  ua 
of  the  leg,  aidcil  hv  a  rarie,  should  be  continuerl  still  longer.    This  c^irriee  tli 
patient  over  n  pericnl  of  three  or  four  months.     Rubbing  and  moderate  flexion  o 
the  knee  in  ordi^r  la  secure  perfect  function  will  have  to  be  continuetJ  for  a  longer' 
time. 

A  coiii|K>nnd   fmeture  with  snppiiratifm  rwjuires  free  dminage  and 
the  be.st  autis(q>tie  )ireemitiniis  io  limit  the  sup]»unitive  pnM*ess*     Com- 
puiind   fmetures  should    be   approxinmted   by  fastening  the   fmgments 
togetlier  by  wire  or  ligfature.     The  wiring  of  the  [ititella  to  tM^cnre  union 
for  a  tmn.sverse  fraetun^  with  wide  separation  may  Ix*  itsed  in  simple 
fnietures  wlierc  every  auti^eptie  preeuntirni  eari  t>e  enir»rred»     The  unionj 
is  ntuJ*e   rapid  und   more  eertain   than  w  lie  re  treatefl  in  a  eonf!c»rvati\'< 
way.     A  piitient  who  tloes  well  under  rnKTative  measures  may  return  to 
work  in  two  or  three  nmntlis.     The  wire  loojis  iisetl  on   the  fragments 
of  the  patella  should  not  be  [inRsed  into  the  joints  l)Ut  should  iieiietratcl 
tlie  frag;nient  of  tlie  hone  aud  (*nierg*e  at  the  snp?rfieial  surface,  %vherp| 
they  ean  be  t\nst<Hl  tog:ether  and  flattened  upon  the  bone.     Strong  kan- 
garoo teudon  may  be  used  for  this  purpose. 

The  Leg, 

The  tilna  aud  til>ula  .should  !>e  seimrately  considered  in  the  study  nf 
fraetures  of  the  le^r. 

Fractures  of  the  tibia  nw  ela.ssified  as  of  the  upper  and  lower  ends 
ami  of  tlie  shaft. 

Fraeturrs  of'  the  head  of  the   tibia  are  usually  by  direct  violence* 
TliL*  tihula  may  be  Iiroken  with  it  or  may  be  torn  from  its  tibial  attach- 1 
meut.     Thr  tlisplaeemeut  is  apt   to  be  more  marked  if  the  ligamenU 
n 01  ting  it  to  the  tihia  are  broken. 

A  tniusverse  fnicture  Ixdow  the  tuljerele  (Fi^.  334)  is  not  infre<juent 

Fraetures  of  the  uppr  end  of  the  til>ja,  implicatiD^  the  joint,  are 
slow  iu  nnitin*!,     Fraetures  iu  the  lower  end  and  of  the  shaft  of  the. 
tibia  usually   unite  in  five  or  six   weeks,  hut  iu  the   up{>er  i'Utl,  p\va\ 
where  the  joint  is  not  involve<l,  they  are  slower  aud  may  requin*  three 
or  four  mouths.     Violenee  transmitted  throujjrh  thi*  shaft  ot  the  tihia 
niay  detaeh  a  t-oudyle.     Swelling  aljout  the  site  of  fraeture  is  supple- 
men  te<l  by  swelling  of  the  distended  sac*  of  the  joiut  when  the  fracture  J 
enters  the  joint. 
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Tlie  knee-jnint  miL^t  be  put  at  i*e,st,  liotiee  the  splint  must  include 
both  the  ttii^h  and  the  leg.  Some  taferal  support  should  also  bo  given 
to  the  tilna  at  the  site  of  fnietiim.  The  pluiiter-of- Paris  splint  is  well 
adapted  to  the  treatment  of  these  fractures.  If  adjuBtuieiit  is  good, 
even  if  the  injury  he  compound,  su]i]mnition  may  be  avoirled  bv  ciireful 
attention  to  antiseptic  details,  li^  suppuratiim  iHL'cur  in  tlie  joiutj  free 
drainatre  by  incisir>ns  proi>crly  made  must  be  ubtained.  The  HcKlgon 
susiRMision  splint  with  obhque  extension  is  admirably  suited  to  tlie  treat- 
ment of  tfiese  eases.  Extension  is  often  essential  to  the  most  |)erfeet 
results.  The  lateral  support  seen  red  by  a  roller  liandage  or  by  a  many* 
tailed  bandage  may  be  useful  in  conjunetinn  witli  the  Hfidgcn  suspension 
splint. 

Fnieturcs  of  the  tibia  may  occur  at  any  jxtrtifui  of  the  shqff^  but  are 
most  frequent  in  the  lower  half  of  the  bune.      Fracture  by  iodireet 


Fig.  a34. 


Fig.  335. 


5 


Flo.  a36. 


Fracture  of  uppt*r  end  of 
tibia. 


Tmn  s V  v  rs*-  f ra  r  1 1 1  re ,  w  I  tli 
auterlor  disijliicLMneul, 


Line  of  fnuiiire  Hi  UmeiUm 
of  lower  third  iitiff  luidiUe 
third  of  tibia. 


violence  is  fretpient  at  the  jnn(*tion  of  the  lower  and  middle  tiiird.  It 
IS  said  that  torsion  plays  a  eotisiderable  part  in  determiniuji^  this  fractun-. 
The  line  of  fracture  in  this  part  of  the  l)one  is  downward  and  forwanl 
(Fig.  3;i5)j  so  that  tlie  end  iA*  the  np|H*r  ihigmcfit  has  a  sharp  point  ante- 
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riorly.  The  displacement  is  almost  always  of  the  anterior  fragment 
forward  and  outward.  The  shortening  is  determined  either  by  the 
violence  inflicting  the  injury  or  by  the  contraction  of  the  gastroeoemius 
and  soleus  muscles.  The  anterior  projection  of  the  upper  fragment  may 
be  in  part  due  to  the  action  of  the  quadriceps  extensor  of  the  thigh. 

Fractures  of  the  shafl  are  very  generally  accompanied  by  a  fractnre 
of  the  fibula  at  a  point  a  little  above  the  line  of  fractnre  of  the  tibia. 
(See  Fig.  336.)  The  lower  fragment  of  the  tibia  is  frequently  broken 
or  split  into  more  than  one  piece.  The  split  bone  sometimes  enters  the 
ankle-joint.  Fractures  of  the  tibia,  whether  by  direct  or  indirect  vio- 
lence, are  apt  to  be  compound. 

The  SYMPTOMS  are  loss  of  function,  pain,  mobility,  and  deformity  due 
to  the  anterior  projection  of  the  upper  fragment  Injury  to  the  great 
vessels  in  fractures  of  the  tibia,  whether  ot  the  upper  end  or  the  shaft, 
are  not  infrequent. 

Reduction  of  displacement  in  the  shaft  of  the  tibia  can  usually  be 
accomplished  by  traction  upon  the  foot  The  reduction  is  not  always 
easily  maintained  where  the  obliquity  is  marked  and  the  displacement 
great. 

The  contusion  and  swelling  which  osually  accompany  these  fractures  often 
make  it  unsafe  to  put  the  leg  into  a  plaster-of- Paris  dressing  at  once.    While  these 

Fio.  337. 


Fracture-l>ox  suspended. 


conditions  exist  and  prevent  the  use  of  the  plaster  splint,  the  bivalve  cushion  or 
pillow  makes  a  most  admirable  support  for  the  fracture.  A  feather  <>r  moss  pillow 
makes  good  pa<lding  for  this  purpose.     The  pillow  should  be  placed  about  the  leg, 
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and  the  lateral  support  given  by  a  fracture-box  composed  of  three  loose  boards. 
The  wooden  strip  on  the  posterior  surface  of  the  leg  should  extend  from  a  point 
below  the  sole  of  the  foot  to  the  fold  of  the  joint  behind  the  knee.  This  board 
should  not  be  wider  than  the  leg  at  the  calf.  The  two  lateral  boards  should  be 
wider,  being  about  five  inches  in  width,  and  should  extend  from  below  the  sole  of 
the  foot  to  a  distance  of  four  or  five  inches  above  the  knee-joint.  The  leg  is  placed 
in  the  middle  of  the  pillow,  and  the  sides  of  the  pillow  are  brought  up  on  its  lat- 
eral surfaces.  The  lateral  boards  are  now  pressea  against  and  give  support  to  the 
leg  and  foot,  the  amount  of  pressure  being  determined  by  the  tension  put  on  the 
bandage  strips  which  pass  about  and  envelop  the  splint,  the  pillow,  and  the  leg. 
If  the  upper  fragment  is  disposed  to  push  forward,  it  mav  be  somewhat  steadied 
in  position  by  a  firm  compress  placed  over  it  and  secured  by  a  strip  passing  about 
the  fracture-box  at  the  site  of  injury.  This  splint  may  be  replaced  in  a  week  or 
ten  days  by  a  plast«r-of  Paris  splint.  This  fracture-box  is  very  well  adapted  to 
the  treatment  of  these  fractures,  for  it  fulfils  the  conditions  to  be  met  in  compound 
fractures.  The  leg  can  be  inspected  without  disturbing  it,  and  it  can  be  kept  clean. 
Good  support  is  given  by  lateral  pressure.  Stabilitv  of  position  is  almost  essential 
to  kindly  healing  of  compound  fractures.  Hence  the  removal  of  a  portion  of  the 
end  of  a  bone,  in  order  to  relieve  tension  and  to  give  easy  adjustment,  is  justifiable 
in  these  compound  fractures  if  the  fractured  surfaces  cannot  be  held  accurately  in 
position  by  the  fracture-box  or  by  nails  or  pegs  passed  through  the  fractured  sur- 
faces. This  fracture-box  may  be  suspended,  and  the  patient  can  move  without 
disturbing  the  fracture. 

If  the  injuiy  to  the  soft  parts  be  not  too  great,  and  the  fracture  be 
easily  retained  in  position,  a  plaster-of-Paris  splint  may  be  at  once 
adjusted.  The  danger  of  making  the  plaster  splint  too  tight  may  be 
obviated  by  enveloping  the  leg  in  a  thick  layer  of  cotton  batting :  the 
common  non-absorbent  cotton  is  the  best.  A  plaster-of-Paris  roller  is 
then  applied.  A  stirrup  made  from  strips  of  old  sheeting  into  which 
the  plaster-of-Paris  is  rubbed  makes  a  good  splint.  This  plaster  stirrup 
should  be  about  three  inches  wide  and  composed  of  six  or  eight  thick- 
nesses of  cloth.  It  should  be  placed  outside  the  cotton  and  extend 
from  a  little  above  the  knee  downward  across  the  sole  of  the  foot  and 
up  on  the  other  side  of  the  leg  to  a  position  opposite  the  point  of  begin- 
ning. This  is  secured  to  the  leg  by  a  simple  roller  bandage.  The  band- 
age can  be  cut  in  front  and  the  leg  inspected  at  any  time  without  disturb- 
ing the  plaster  stirrup. 

In  the  obstinate  cases  of  anterior  displacement  of  the  upper  frag- 
ment the  tension  exerted  through  the  Achilles  tendon  may  be  relieved 
by  subcutaneous  division. 

Fractures  of  the  lowei'  end  of  the  tibia  may  be  either  by  direct  crush- 
ing or  indirect  violence.  Most  frequently  these  fractures  are  produced 
by  the  transmission  of  violence  through  the  foot.  This  fracture  may 
involve  both  bones  above  the  joint  or  make  a  comminuted  fracture  of 
the  lower  end  of  the  tibia.  The  fracture,  if  above  the  joint,  is  to  be 
treated  much  as  a  fracture  of  the  shaft  of  the  tibia. 

Fractures  of  the  Imoer  end  involving  the  joint  are  inflicted  either  by 
e version  and  outward  rotation  of  the  f(K)t,  pnKlueing  a  Pott's  fracture, 
or  by  inversion  with  inward  rotation,  producing  fracture  of  the  fibula 
about  an  inch  and  a  half  above  its  lower  extremity,  as  well  as  fracture 
of  the  tip  of  the  internal  malleolus.  This  fracture  does  not  usually 
produce  serious  deformity.  The  displacement  is  easily  corrected,  and 
the  result  of  treatment  is  generally  good. 

PoWh  fracture^  the  one  produced  by  eversion  and  outward  rotation 
of  the  foot,  has  three  separate  lines  of  fracture :  one  of  the  tip  of  the 
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internal  malleolus,  another  of  the  fihiiia  two  iind  a  halfinchcf*  alK)ve  the 
h^wer  end  ;  the  thinly  not  always  present,  is  throiijxh  the  outer  niarp|| 

of    rhe   urtieular  «5urfnei* 
FiQ.  338.  the  tibiu.     When    the  oiitfl 

pc»rliou  of  tlie  articular  Mir 
face  of  tlie  lihia  18  broken 
friHO  tlie  nhaft,  it  may  iw 
piiAwd  upward  between  the 
tibia  aud  fibula.     This  frac- 


Fig.  339. 


Potts  fracture  (HofRi). 


Eiagg«ntted  ileformiiy  in  I'oU'fl  fncturr. 


tnre,  if  eomnljeated  by  the  displacement  of  this  wt»d^*-shaped  fragment, 

is  a  serious  injury. 

The  SYMPTOM8  of  8uch  a  fracture  are  the  outward  evereion  of  the 
footj  the  prominenee  of  the  internal  malleolus,  and  tendeniess  at  the 
site  nf  fraeture  of  the  fibula,  together  with  a  Midening  of  the  artieulntioo 

The  adjustment  can  usually  be  accomplished  by  tntction  ii|xui  tll^^| 
f<X)t  witli  pressure  ujxin  tlie  external  malleolus.  In  these  fmeturej^  the 
foot  is  often  displaeed  biiekwanl,  so  that  tlie  anterior  maiTfrin  i>f  the  dhia 
presents  ftirwanl  uu  the  astnigalu,^.  The  trt^atment  of  the^*  fractureji  l* 
usually  best  a^-eMmplisbed  Ijy  the  a]ipli<atiou  of  a  plaster-i»f-r*aris  splint. 
It  will  oftt'U  l>r  niM'i'.s'^iry  tu  delay  the  applieatiou  of  the  plaster  si>titit 
until  the  swelliu)!^  tif  tlie  parts  lias  subsiiletl,  Irut  the  adjustment  i»f  tin 
displaeed  bones  must  lie  at  <»nee  iHrfeetinh  They  e^in  Ik*  retaiuinJ  in 
position  by  the  fraeture-box  witli  hiteral  compression,  as;  ileserilicil  idtovt 
f*yr  ust^  ui'  fnictuR's  in  (be  shaft,  aud  by  a  plaster-of-Paris  splint* 

Fraetures  fif  the  upjtrr  haif  of  the  ifhaff  of  the  fihuUi  withoiit  n  lireafc 
of  the  tibia  are  by  direet  \  iolent*(%  Fraetures  of  the  lotrti'  huff  resull 
most  frequently  fnun   indirect  violence.     The   upi»er  end   of  tlie  lihuU 
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may  be  broken  by  the  action  of  the  biceps  muscle  or  by  a  twist  or  turn 
of  the  leg.  Fractures  in  the  lower  end  of  the  fibula  frequently  result 
from  forcible  eversion  or  inversion  of  the  foot.  The  displacement  of 
the  fragments  in  fracture  of  the  fibula  is  not  usually  very  marked.  It 
is  more  evident  when  the  injury  is  of  the  lower  third  than  when  in  the 
shaft  or  upper  end.  The  attachments  of  the  muscles  and  interosseous 
membrane  prevent  a  very  wide  separation. 

FiQ.  340. 


Union  with  backward  displacement  of  foot  in  Pott's  fracture. 

The  TREATMENT  of  fracture  of  the  shaft  and  lower  end  is  by  immo- 
bilization of  the  ankle  and  foot  with  a  plaster-of-Paris  splint.  This 
treatment  should  also  be  followed  in  fractures  of  the  upper  end. 
Union  is  usually  rapid  and  satisfactory.  In  fractures  of  the  upper 
half  of  the  fibula  the  splint  may  be  removed  in  three  or  four  weeks, 
but  when  the  lower  half  is  broken  the  splint  should  remain  longer. 


Ambulatory  Method  op  Treatment. 

Fractures  of  the  leg  and  thigh  are  now  not  infrequently  treated  by 
the  so-called  ambulatory  method.     This  means  something  more  than 

Permitting  the  patient  to  move  around  with  crutches  with  some  fixed 
ressing  applied  to  the  break.  The  object  is  to  so  arrange  the  dressing 
as  to  enable  the  patient  to  use  the  leg  in  locomotion.  The  various  forms 
of  hij>splints  used  for  immobilizing  and  securing  extension  for  hip  dis- 
ease may  he  used  in  this  way.  The  splint  with  a  body  band,  a  perineal 
band,  or  an  inside  steel  bar,  with  ischiatic  crutch  and  a  cross-bar  below 
the  sole  of  the  foot,  on  which  the  weight  of  the  body  falls  in  walking, 
is  most  useful.     The  fracture  is  to  be  enveloped  by  lateral  supports, 
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which  should  fit  snugly  and  give  some  pressure  to  the  soft  parts. 
Extension  is  to  be  secured  by  fastening  the  foot  to  the  cross-bar.  The 
lateral  support  may  be  secured  by  a  snug-fitting  plaster  cast. 

It  is  claimed  by  advocates  of  this  plan  of  treatment  that  a  simple 
plaster-of-Paris  splint  so  adjusted  as  to  nave  the  thick  sole  of  the  splint 
separated  from  the  foot  by  a  layer  of  cotton  (one  inch  or  more),  and 
made  to  encircle  snugly  the  tuberosities  of  the  tibia,  will  afford  a  good 
medium  of  locomotion  and  firm  support  for  the  break. 

The  ambulatory  treatment  is  valuable  in  exceptional  instances,  and 
should  lie  used  ;  but  in  many  cases  an  enforced  rest  for  the  body  and  the 
leg  will  be  most  advantageous  to  the  patient.  The  advantages  claimed 
for  this  method  are,  first,  a  more  rapid  and  less  uncertain  union  of  the 
break ;  second,  a  more  satisfisurtor}'  and  perfect  restoration  of  function, 
since  there  is  less  atrophy  of  muscle  and  a  diminished  stiffening  of  the 
joints ;  and,  third,  the  value  of  the  time  secured  to  the  patient  by  the 
short  confinement  to  the  bed  or  house. 

The  Foot. 

The  bones  of  the  foot  suffer  fracture  by  direct  and  indirect  violence. 
The  astragaluB  may  be  crushed  by  a  force  transmitted  through  the 
tibia.  There  is  no  uniformitj'  in  the  line  of  fracture  through  the 
astragalus,  and  the  diagnosis  is  difficult,  and  is  occasionallv  imiK>ssibIe 
unless  the  fragments  are  displaced.  The  displacement  of  one  of  the 
fragments,  usually  of  the  neck,  is  not  infrequent.  If  it  cannot  he  put 
into  good  position,  it  should  be  removed.  If  the  fracture  be  compound 
and  the  bone  be  comminuted,  or  if  the  displaced  fragments  suppurate,  it 
is  best  to  remove  them. 

The  results  of  treatment  of  fractures  of  the  astragalus  when  the  dis- 
placement is  not  marked  are  good.  The  result,  even  when  it  is  neces- 
sary to  remove  a  part  of  the  bone,  is  also  good.  Immobilization  of  the 
ankle  in  a  position  at  riglit  angles  to  the  axis  of  the  leg  is  the  treatment 
to  be  pursued.     This  is  best  secured  in  a  plaster-of-Paris  splint. 

The  calcaneum  may  be  broken  by  a  fall  upon  the  foot  or  by  the 
violence  conveyed  through  the  tendo  Achillis  in  contraction  of  the  g-as- 
tr(K»nemius  and  soleus  muscles.  Where  the  fracture  is  the  result  of  a 
foil  u[K)n  the  foot  the  bone  may  be  comminuted. 

Flattening  of  the  sole  of  the  foot,  absence  of  the  prominence  of  the 
heel,  with  pain  and  disability,  constitute  the  symptoms  attending  such 
a  fnicture.  The  parts  are  to  be  moulded  into  as  good  a  position  as  jk>s- 
sihlc  and  treated  by  immobilization.  If  the  injury  be  compound  and 
the  fragments  small  and  detached,  they  should  be  removed.  >Vhere  the 
fnictiire  results  from  muscular  contraction  the  position  maintained  should 
he  that  of  extension  of  the  foot. 

The  metatarsal  bones  are  broken  by  direct  violence.  The  first  and 
fifth  metatirsal  bones,  being  the  most  exposed,  are  the  ones  which  are 
usually  broken.  Contusion  of  the  parts  about  the  site  of  fracture  is 
very  common,  and  the  fracture  is  frequently  compound.  The  displace- 
ment is  not  aj)t  to  be  very  marked. 

The  SYMPTOMS  are  pain,  mobility,  crepitus,  and  tenderness  at  the  site 
of  fracture. 
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The  TREATMENT  is  immobilization  of  the  foot. 

Fractures  of  the  phalangres  result  from  direct  violence.  The  bones 
are  often  crushed  by  the  violence  producing  it.  Extension  applied  to 
the  fractured  bone  may  be  necessary  in  isolated  cases,  but  usually  the 
support  given  by  the  contiguous  toes  and  by  a  bandage  which  covers  the 
foot  and  toes,  putting  the  foot  at  rest,  gives  sufficient  stability  to  the 
fracture  after  it  is  adjusted. 


CHAPTER  XXXVII. 

DISLOCATIONS. 

By  H.  H.  Mudd,  M.  D. 


The  bones  of  the  skeleton  are  joined  by  ligaments  or  by  fibro-carti- 
lage.  The  union  in  some  cases  is  so  firm  that  separation  cannot  occur 
without  fracture,  and  the  resulting  injury  is  to  be  regarded  rather  as  a 
fracture  than  a  dislocation.  The  reparation  of  the  tnnooth  aHieular  sxir^ 
faces  of  a  joiid  that  ha^  a  capatdey  even  if  aecornpanied  by  a  fracture  of 
bony  prominences,  is  a  dislocation.  The  displacement  neea  not  be  so  com- 
plete as  to  entirely  remove  one  articular  surface  from  its  opposing  bone 
to  constitute  a  dislocation,  so  that  in  the  surgery  of  the  joints  a  dislo- 
cation is  the  complete  or  partial  separation  of  the  articufar  surface  of  the 
one  bone  from  that  of  another.  The  partial  luxation  which  accompanies 
•a  sprain  is  momentary,  the  displaced  bone  returning  at  once  to  its  place. 
If  the  displacement  by  muscular  action  or  the  tension  of  the  ligaments 
remains  unreduced,  even  if  the  articular  surfaces  are  not  entirely  sepa- 
rated, it  constitutes  a  dislocation.  Dislocations  are  less  frequent  than 
fractures,  being  in  the  proportion  of  one  to  eight  or  ten. 

Disl(X»tions  are  traumatiCy  pathologicaly  and  congenital,  occurring  in 
frequency  in  the  order  named.  Traumatic  dislocations  result  from 
direct  and  indirect  violence  and  from  muscular  action.  We  are  chiefly 
concerned  with  this  class.  In  the  pathologrical  dislocation  the  ele- 
ments determining  the  accident  are  slow  changes  in  the  ligaments  and 
tissues  of  the  joint,  muscular  action  being  the  active  agent  in  produ- 
cing the  ultimate  displacement. 

The  congrenital  dislocations  are  those  which  occur  in  the  child  fn>m 
errors  in  the  development  of  the  joint,  and  not  such  as  are  produced  bv 
the  violence  inflicted  during  the  delivery  of  the  infant. 

The  (lidal  bone  forming  a  joint  is  the  one  spoken  of  as  being  dix- 
hcated  ;  rarelv,  as  of  the  acromial  end  of  the  clavicle,  is  the  proximal 
bone  the  one  displaced. 

If  there  be  a  wound  of  the  skin  which  communicates  with  the  dis- 
located joint,  it  is  characterized  as  a  compound  dislocation.  Spet*ial  indi- 
cations for  treatment  may  arise  from  other  important  complications,  such 
as  laceration  of  nerves  and  vessels  or  fractures. 

Dislocation  of  symmetrical  bones  are  hthtcral  or  double.  When  both  ends  of 
a  bone  are  displaced  it  is  said  to  be  double  or  total.  If  two  or  more  bones  are 
simultaneously  dislocated,  the  displacements  are  said  to  be  multiple. 

The  particular  point  to  which  the  distal  bone  of  the  joint  mentioned  is  dis- 

E laced  often  give^j  name  to  the  special  dislocation,  as  subcoracoid  dislocation  of  the 
umerus. 
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If  the  dislocated  bone  remains  at  the  point  where  it  first  comes  to  rest,  it  is 
primary,  but  if  after  a  time,  under  the  influence  of  muscular  activity  or  patho- 
logical changes,  it  shifts  to  another  point,  it  is  a  consecutive  or  secondary  dislo- 
cation. 

Etiology  and  Mechanism. 

The  anatomy  of  a  ioint  and  its  exposure  to  violence  determine  its  predisposi- 
tion to  dislocation.  The  ball-and-socket  joints  have  the  greatest  range  of  move- 
ment, and  are  on  that  account  most  liable  to  this  accident.  The  shoulder  is  the 
ball-and-socket  joint  having  the  freest  motion,  and  it  suffers  more  than  half  of  all 
dislocations.  Dislocations  of  the  shoulder  are  rare  under  the  twentieth  year,  but 
dislocation  of  the  elbow  is  frequent.  The  relative  frequency  of  the  dislocation  of 
these  joints  is  reversed  after  this  age,  and  the  frequency  of  the  shoulder  displace- 
ments is  much  increased  during  middle  life.  The  infirmities  of  extreme  old  age 
prevent  exposure  to  the  accidents  likely  to  result  in  dislocation.  Dislocations  are 
not  as  frequent  in  females  as  in  males. 

Dislocations  are  rare  in  children  and  in  the  aged,  separation  of  an  epiphysis 
and  fracture  being  respectively  more  apt  to  occur  in  these  periods  of  life,  reople 
with  loose  joints  ana  lax  ligaments  are  peculiarly  liable  to  dislocation.  The 
determining  cause  of  a  traumatic  dislocation  is  external  force  applied  either 
directly  to  the  joint  or,  as  is  most  often  the  case,  indirectly  through  the  bones 
constituting  the  articulation  or  by  muscular  action.  Dislocations  by  indirect  vio- 
lence are  very  much  more  freouent  than  by  direct  violence.  Muscular  action  alone 
rarely  produces  a  dislocation,  out  it  frequently  produces  secondary  displacement  in 
existing  dislocations. 

Pathology  of  Recent  Dislocations. — The  laceration  of  liga- 
ments is  determined  by  the  mechanism  of  the  joint  and  by  the  cha- 
racter of  the  ligaments.  In  the  arthrodial  joints  the  injury  to  the  cap- 
sule may  only  be  on  one  side,  but  in  the  hinge  joints  the  ligaments  are 
likely  to  be  ruptured  upon  both  sides  of  the  articulation.  The  liga- 
ments may  be  stretched  in  some  joints,  so  as  to  give  complete  displace- 
ment without  laceration,  notably  in  the  dislocation  of  the  lower  jaw. 
The  muscles  are  occasionally  ruptured  and  the  vessels  and  nerves  com- 
pressed or  lacerated,  though  the  blood-vessels  are  rarely  seriously 
injured.  Bony  prominences  may  be  detached,  as  in  the  coronoid  pro- 
cess of  the  ulna.  The  margins  of  the  articular  surfaces  may  be  broken 
off,  as  the  rim  of  the  acetabulum.  The  tearing  away  of  an  apophysis 
may  occur  as  a  complication  of  a  dislocation.  These  fractures  of  the 
bone  are  not  apt  to  be  extensive  enough  in  dislocations  to  make  special 
complications,  though  occasionally  a  complete  break  occurs.  The  disloca- 
tion may  be  compound — that  is,  the  injury  to  the  soft  parts  may  expose 
the  joint. 

Th^  special  pathology  of  unreduced  dislocations  is  found  in  the  change 
in  the  relations  of  the  parts  about  the  articular  surfaces  and  in  the  changes 
which  follow  the  pressure  of  the  bone  upon  the  contiguous  tissues.  The 
displaced  bone  becomes  attached  to  the  adjacent  tissues.  A  new  socket 
is  formed  of  the  soft  parts,  against  which  it  presses  or  at  its  point  of 
bony  contact.  If  the  capsule  of  the  joint  be  stretched  over  the  joint 
surface,  it  may  become  adherent  to  it  and  practically  limit  the  formative 
processes  and  changes  about  the  joint.  The  muscles  and  nerves  may 
become  adherent  to  the  displaced  bones  and  undergo  atrophy  or  degen- 
eration. The  viscera  are  rarely  injured  by  dislocations,  except  in  those 
that  involve  the  vertebrae.  Injury  of  the  })elvic  viscera  is  possible  in 
dislocations  of    the  femur   where    it   penetrates    the   acetabulum   and 
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enters  the  pelvis.     The  displaced  clavicle  also  may  injure  the  vessels  of 
the  neck. 

If  the  reduction  of  the  dislocation  is  promptly  made,  it  is  generally  followed 
by  repair  and  the  function  of  the  joint  is  restored,  though  limitation  of  free 
movement  may  exist  and  is  especially  apt  to  accompany  undue  inflammatory'  reac- 
tion. A  good  recovery  follows  even  the  compouna  dislocation  if  suppuration  i3 
avoided.  The  imperfect  repair  of  the  capsule  of  the  joint  or  of  the  ligameDt< 
may  lead  to  a  condition  which  admits  of  a  ready  displacement  of  the  bone.    Fre- 

?uent  recurrence  constitutes  what  is  called  recurrent  or  habitual  dislocation, 
njuries  of  nerves  by  laceration  are  frequent.  An  injury  to  the  nerves  may  express 
itself  by  a  loss  of  power  in  the  muscles  or  by  loss  of  sensation.  Involvement  of 
the  nerves  may  occur  from  a  neuritis,  and  be  (dependent  rather  upon  contusion  of 
the  small  nerves  than  upon  direct  injury  to  the  nerve>trunk  itself. 

Symptoms  of  a  Dislocation. 

The  symptoms  of  a  dislocation  are  clear  and  well  defined,  but  the 
possibility  of  the  existence  of  a  fracture,  and  the  swelling  that  occui^ 
about  a  deeply  situated  joint,  not  infrequently  make  the  diagnosis  diffi- 
cult. The  general  symptoms  are — (1)  Deformiii/y  evident  in  contour 
and  in  the  fixed  position  of  the  distal  bone.  (2)  Pain  about  the  joint, 
usually  quite  severe :  as  nerve-trunks  are  frequently  subjected  to  pres- 
sure, this  pain  may  extend  to  the  points  of  distribution  of  nerve-fibres, 
(3)  Voluntary  movements  are  verj'  much  limited y  and  there  is  a  rigidibf  of 
the  injured  parts  which  resists  passive  movements,  except  when  lacera- 
tion of  the  ligaments  and  capsule  is  extensive.  (4)  The  normal  outline 
of  the  region  about  the  joint  is  changed,  and  bony  landmarks  indicate  the 
altered  relation  of  the  bone.  (5)  The  dislocated  bone  can  often  be  ont- 
lined  in  its  new  position,  and  the  injured  extremity  may  be  lengthened. 
(6)  The  direction  of  the  axis  of  the  didocated  bone  is  altered. 

The  DIFFERENTIAL  DIAGNOSIS  BETWEEN  FRACTURE  AND  DISLOCA- 
TION is  determined  by  the  elastic  fixation  of  a  dislocation,  the  absence 
of  crepitus,  and  the  fact  that  there  is  but  little  tendency  to  reilisplaa'- 
ment  in  a  dislocation.  Each  one  of  these  symptoms  may,  however,  bt' 
reversed.  Mobility  and  redisplacement  may  characterize  a  dislocation 
where  extensive  injury  to  the  soft  parts  is  inflicted.  Crepitus  may  l)e 
present  when  an  apophysis  is  detached  or  when  a  prominence  of  Iwne 
on  tlie  margin  of  the  articular  surface  is  broken. 

Treatment. 

The  anatomy  of  the  joint  determines  the  nature  of  the  efforts  to  be  made  for 
the  reduction  of  the  disloc^ition.  Anatomical  knowledge  in  manipulation  must  be 
relied  upon  in  accomplishing  the  reduction  rather  than  the  application  (»f  sh^i 
force  to  the  dislocate<l  bone.  The  reduction  by  special  manipulation  is  to  he 
eflected  often  through  the  integrity  of  special  ligaments,  which,  if  destn)yod,  make 
systematic  movements  useless  in  securing  the  adjustment.  Reduction  by  the  force 
of  extension  and  counter-extension  overcomes  muscular  resistance  and  pulU  tbf 
displaced  bone  over  bony  point*  of  resistance,  but  it  may  lacerate  the  caj)sule  And 
contiguous  tissue  and  injure  nerves  and  blood-vessels.  The  capsule  heals,  liga- 
ments reunite,  and  the  injury  to  the  soft  parts  is  soon  repaired  in  simple  disloca- 
tions if  reduction  is  promptly  made.  The  synovitis,  usually  slight,  soon  subside?, 
and  the  repair  is  fairly  complete  in  a  few  weeks.  If  undue  inflammator>'  action 
should  occur,  it  is  apt  to  result  in  some  loss  of  function  by  reason  of  agglutination 
of  the  parts. 
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Laceration  of  nerve-trunks  may  result  in  permanent  injury,  and 
muscles  that  are  torn  may  be  so  imperfectly  restored  that  weakness  of 
the  joint  continues.  Compound  dislocations  with  fracture  may  result 
in  acute  suppurative  inflammation,  leading  to  loss  of  function. 

Red  is  essential  to  perfect  restoration  of  the  joint,  and  even  if  the 
primary  disturbances  have  subsided,  the  joint  should  not  be  subjected 
to  excessive  motion  in  any  direction  until  the  parts  have  become 
thoroughly  restored.  The  injured  joint  should  be  kept  at  rest  from 
three  weeks  to  three  months.  The  acute  inflammatory  process  is  to  be 
controlled  by  heat  or  cold  and  rest. 

Dislocations  remain  unreduced  by  reason  of  ignorance,  inattention, 
the  interposition  of  muscles  or  tendons,  a  small  opening  in  the  capsule, 
or  because  a  fracture  of  some  of  tlie  bony  prominences  permits  the  bone 
to  escape  easily  after  reduction.  Unreduced  dislocations  become  irredu- 
cible after  a  period  of  time  that  varies  with  the  anatomy  of  the  joint 
and  the  degree  of  reaction  that  attended  the  injury.  Adhesions  form 
which  make  violent  efforts  at  reduction  dangerous.  The  limit  of  time 
when  it  is  injudicious  to  make  efforts  at  reduction  cannot  be  said  to  be 
fixed.  This  is  especially  true  since  arthrotomy  has  become  a  com- 
paratively safe  operation  in  the  reduction  of  these  ancient  dislocations. 
The  nearthrosisj  or  new  joint  formed  by  the  displaced  bone,  may  often 
become  so  perfect  as  to  make  it  undesirable  to  attempt  reduction  by 
operative  means.  Reduction  with  good  restoration  of  function  is  often 
possible  after  the  lapse  of  a  long  time.  The  time  at  which  this  is  pos- 
sible and  advisable  is  greater  in  the  ball-and-socket  joints  than  in  the 
hinge  joints. 

Compound  Dislocations. — This  complication  is  infrequent,  for  the 
violence  necessary  to  produce  protrusion  of  the  articular  surfaces  is 
necessarily  great.  The  consequent  injury  to  the  surrounding  tissues, 
including  vessels  and  nerves,  is  serious  and  is  apt  to  result  in  suppura- 
tion. The  gravity  of  the  condition  varies,  however,  very  greatly  in 
different  joints,  the  difference  being  found  rather  in  the  amount  of 
injury  to  the  contiguous  tissues  from  the  violence  necessary  to  make  it 
compound  than  to  the  special  characteristics  of  the  joint.  It  is  an 
especially  grave  complication  in  the  hip.  The  opening  in  the  compound 
dislocation  of  the  shoulder  is  usually  in  the  axilla,  and  constitutes  a 
serious  lesion.  Fortunately,  it  is  a  rare  injury  in  these  joints.  It  is 
much  more  frequent  in  the  ankle,  the  elbow,  the  knee,  and  in  the  dislo- 
cation of  the  pnalanges  or  the  metacarpal  bone  of  the  thumb.  Si3ecial 
effort  must  be  made  to  attain  a  perfect  aseptic  condition.  Good  drain- 
age must  be  secured  in  selected  cases  by  gauze  packing. 

Special  Dislocations. 

Simple  dislocations  of  the  loicer  jaw  present  only  two  forms — the 
unilatei^al  and  the  bilateral  with  forward  displacement.  The  doul>le  or 
bilateral  is  the  most  frequent.  This  injury  is  more  frequent  in  women 
than  in  men.  It  is  rare  in  children  and  in  the  aged.  A  dislocation 
backward  and  outward  may  occur,  but  it  is  as  a  complication  of  a  frac- 
ture of  the  glenoid  fossa  or  of  the  jaw,  and  is  the  lesser  of  the  two 
injuries. 
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Double  forward  dislocation  of  the  inferior 
maxilla. 


The  mechanism  of  the  anterior  dislocation,  whether  of  one  or  both  sides,  is  the 

same.     It  occurs  when  the  mouth  is  widely  open  by  the  condyle  slipping  forward 

over  the  eminentia  articularis.    It  is  aided' in  this  escape  from' the  glenoid  fossa  by 

*  the  external  pterygoid  muscles.     The 

Fig.  341.  temporal  muscle  is  made  tense  and  firm, 

^..^^^.^  and  helps  to  retain  the  bone  in  the 

/  ;  \  abnormal  position.    The  caj)sule  is  not 

necessarily  torn.  The  inters rticular 
fibro-cartilage  is  carried  forward  with 
the  condyle  (Fig.  341). 

The  SYMPTOMS  are  the  rigidity 
of  the  jaw  with  inability  to  elos?e 
the  mouth,  a  projection  of  the  chin, 
and  the  presence  of  the  condyle 
forward  of  its  normal  position.  A 
dexiation  of  the  jaw  toward  the 
uninjured  side  is  present  in  the 
unilateral  dislocation. 

Treatment. — Reduction  is  ef- 
fected by  depressing  the  angle  of 
the  jaw,  the  symphyses  being  at  the  same  time  supported,  the  object  of 
the  movement  being  to  pull  the  condyle  downward  until  it  can  be  car- 
ried backward  over  the  articular  eminence  and  forced  into  the  glenoid 
fossa.     The  joint  should  be  put  at  rest  for  two  weeks  at  least. 

The  Sternum. — The  dislocation  of  the  body  of  the  sternum  from  the 
manubrium  and  the  xyphoid  appendix  from  the  body  are  the  usual  dis- 

Slacements.  The  dislocation  of  the  body  from  the  manubrium  is  pn>- 
uced  by  muscular  action,  by  strong  flexion  of  the  head  and  body,  by 
direct  violence  applied  to  the  body,  or  by  forced  dorsal  flexion.  In 
displacement  produced  by  flexion  or  muscular  action  the  displacement 
of  the  body  is  usually  forward.  It  may  be  displaced  backward  by 
direct  violence. 

The  PATHOLOGY  and  treatment  are  the  same  as  in  fractures. 
Bony  union  occurs  between  the  different  pieces  of  the  sternum  at  alx)ut 
the  thirty-fourth  year.  (For  dislocation  of  the  ensiform  cartilage, 
which  is  rare,  see  Fractures.) 

Dislocations  of  the  Ribs. — Clinical  records  prove  the  {wssibility  of  a 
dislocation  of  a  rib  from  the  vertebrae.  The  dislocation  is  forvvanl.  This 
injury  appears  to  involve  the  eleventh  and  twelfth  ribs  more  often  than 
the  others.  The  chondral  cartilage  may  be  displaced  from  the  ribs  and 
from  the  sternum.  These  injuries  are  rare,  and  are  to  Ix*  treated  as 
fractures. 

The  (y a  vide. — Both  ends  of  the  clavicle  may  be  displaced  simulta- 
neously, but  more  frequently  only  07ie  end  is  dislocated.  The  ttternat 
end  is  dislocated  forirard,  backward,  and  trpicard.  The  forwanl  dis- 
location is  produced  by  forcibly  carrying  the  shoulder  back  wan!  ami 
dowinvani.  The  sternal  end  is  lifted  from  its  articulation,  and  when 
the  shoulder  is  freed  from  its  restraint  the  end  of  the  clavicle  is  cjirritHl 
forward  on  to  the  sternum.  The  disl(K*ated  head  is  easily  recognizwl 
by  palpation,  l(x*al  pain  is  present,  th(»  shoulder  is  depresstnl,  and  the 
function  of  the  arm  is  impiired.  Dislocation  backward  is  pHxlucetl  by 
direct  violence  forcing  the  bone  into  its  new  position,  or  by  indirect  vio- 
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lence,  when  the  shoulder  is  forced  forward  and  inward.  The  bone  can 
be  felt  in  its  new  position,  and  the  direction  of  the  axis  of  the  bone 
shows  that  it  is  displaced  backward.  The  upward  dislocation  occurs 
when  the  shoulder  is  forcibly  depressed.  The  end  of  the  bone  is  then 
found  above  the  stemunj.  The  backward  and  the  upward  dislocations 
may  disturb  respiration,  and  the  backward  displacement  may  also  inter- 
fere with  deglutition. 

These  dislocations  are  reduced,  by  carrying  the  shoulder  upward,  out- 
ward, and  backward,  and  by  direct  manipulation  of  the  displaced  end. 
The  great  difficulty  is  found  in  maintaining  reduction,  for  it  is  difficult 
to  hold  the  shoulder  in  a  fixed  and  proper  position.  Direct  pressure 
on  the  end  of  the  clavicle  may  aid  in  keeping  it  in  position.  The  bone 
should  be  frequently  inspected,  for  the  inclination  of  the  articular  sur- 
faces favors  redisplacement,  and  treatment  must  be  continued  for  several 
weeks.     The  arm  should  be  used  with  caution  for  two  months. 

The  acromial  end  is  rarely  displaced  except  in  an  upward  direction. 
This  supra-acromial  displacement  is  caused  by  a  blow  upon  the  shoulder 
or  by  a  fall.     It  does  not  often  overlap  the  acromion. 

The  SYMPTOMS  are  impaired  function  of  the  arm,  prominence  of  the 
end  of  the  clavicle,  and  easy  reduction  and  recurrence  of  the  dislocation. 

Stimson's  plan  of  treatment  is  ver}^  good.  A  broad  strip  of  plaster 
is  used.  The  middle  of  the  band  is  placed  under  the  elbow ;  the  ends 
are  carried  up  the  arm  and  over  the  shoulder  so  that  they  cross  over  the 
displaced  end.  A  firm  pad  may  be  placed  between  the  plaster  strip  and 
the  end  of  the  clavicle.  Moore's  dressing  for  fractured  clavicle  (q.  v,) 
is  also  an  excellent  dressing. 

Total  dislocation  of  this  bone  occurs  from  extreme  violence,  which 
pushes  the  shoulder  inward,  displacing  the  sternal  end  forward  and  the 
scapular  end  upward. 

Treatment  is  directed  to  keeping  the  bone  in  position  by  carrying 
the  shoulder  outward  and  backward  and  by  direct  pressure  upon  the 
bone.  The  result  in  dislocation  of  either  end  of  the  clavicle  is  usually 
good,  and,  though  perfect  retention  of  the  displaced  extremity  is  not 
feasible  except  by  operative  measures,  its  function  is  generally  not 
impaired  by  the  remaining  deformity. 

Dislocation  of  the  Shoulder-joint. — ^The  bony  part  of  the  shoulder- 
joint  consists  of  the  glenoid  cavity  and  the  head  of  the  humerus.  The 
articular  surface  of  the  glenoid  cavit)'  is  oval  in  shape,  with  the  small 
end  pointing  upwanl  and  forward,  and  is  quite  small  in  comparison  with 
the  head  of  the  humerus.  It  serves  merely  as  a  point  of  support  for  the 
humerus  in  its  movements.  The  head  of  the  humerus  is  hemispherical 
in  shape,  is  placed  obliquely  on  the  shaft  so  as  to  form  an  angle  of  about 
140°  to  its  axis,  has  a  diameter  of  about  two  inches,  and  an  articular 
surface  three  or  four  times  as  great  as  that  of  the  glenoid  cavity,  although 
the  articular  surface  of  the  cavity  and  the  supj)ort  it  gives  to  the  luinierus 
in  its  movements  are  increased  by  a  fibro-cartilaginous  ring  which  is 
attached  to  its  margin.  The  capsular  ligament  completely  encircles  the 
articulation,  is  attached  beyond  the  glenoid  cavity,  and  is  remarkably 
loose,  being  much  longer  and  larger  than  is  necessary  to  keep  the  bones 
in  position.  The  looseness  of  the  capsule  jwrniits  the  bones  to  be  sepa- 
rated from  each  other  for  an  inch  or  more,  and  secures  to  the  joint  a 
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gliding  as  well  as  a  rolling  motion.     The  capsule  is  also  remarkably 

tliin,  so  that  the  iirtieular  surfaces  are  readily  displaced  on  the  applic 
tion  of  iinKlerate  violence, 

Tlie  proraineuL^c  of  the  shoidder,  the  many  fimetions  of  the  ami,  an 
its  freedom  of  motion,  the  eoirtpsiratively  small  size  of  tlie  glenoid  eavitr? 
and  the  laxity  of  the  eapHnlar  ligament  sti  expjse  the  shonlder-jtiint  to 
di.slofatiun  that  more  tlnm  half  of  all  dislcw-jtions  are  of  this  joint.  1 1 
is  worthy  uf  note  that  thest:^  disltK-ations  alnnnt  never  oeeur  in  ehihlrtMi, 
are  ran^  in  the  agetl,  aiul  are  tliree  or  four  times  nn^re  frequent  in  meo 
than  in  \v«imen.  The  humerus  is  held  firmly  in  fMxsition  when  at  rest  by 
atmuspheric  pressure  ;  when  it  is  ill  motion  the  action  and  eounter-action 
of  the  varicnijs  muscles  attached  about  and  p;issing  over  the  Joint  strengthen 
the  capsule  greatly  and  prevent  di.shx^itiijus  rejsulting  from  iiorn 
movenieuts. 

The  sh<iuhler-joint    being  without    biuiy  protection   in    the    greatc 
part  of  lis  eireumtenj'nee,  admits  of  a  number  of  different  dislocation 
Keeping  the  glenoid  cavity  as  a  central  jioint  from  which  to  de^ignab 
these  displat*cmcats,  they  may  be  spoken  of  in  the  oRler  of  their  ir 
qucney  as  anterior^  dowfiward^  poderior^  and   upirard. 

Indirect  violeare  i«  the  most  iVequent  cau«e  of  the  dislot^ation  :  this  may  br 
leverage,  the  head  of  the  bone  being  lifted  out  of  the  socket  by  strong  rotation^  I 

alwluclion  or  adduction ;  or  the  \%v}n\ 
Flo.  342.  the  hone  iiuiy  be  pushed  through  i\\v  rap 

wule  hy  a  fsdl  upon  the  hand  fir  elbm 
Tlie  positi«m  uf  the  arm  and  direction  < 
the  force  determine  the  particular  fon 
of  dislocatirm  thfit  ueeurs.  The  hiimeriw 
may  also  he  dislocated  by  muscular  actiun 
and  hy  direct  vioh*nce. 

It  is  sjiid  that  in  ?^ome  eases  a  di^^loca- 
tiiui  of  the  humerus  occurs  without  lace 
riitiou  of  the  capsular  ligament,  but  the 
num  must  be  very  rure  indeed,  the  rule' 
beintf  that  the  capsule  is   torn   and  the 
heail  protrudes  through  the  opening:.  The 
capsule  is  not  only  thicker  above  thun 
behiw,  but  it  i»  reiuforcetl  from  above  by 
tile  coraco-humeral  ligament,  so  that  the 
rent  occur-^  generaily  in  the  lower  part  of 
its  circumference,  either  anteriorly  or  p<^'**d 
terioriy,  depending  upon  the  direction  of  J 
the  displacement :  unloj*»  the  di«phiccmeni 
if*  considerable,  the  muscles  are  not  loril| 
from  their  in.sert ions  to  any  great  exteut, 
tFiough  there  is  some  laceration  of  ihpn 
in  all  primary  complete  dtJ^locations.   The! 
axillary  nerves  and  vennels  may  be  pre^!se4  1 
upon  nr  lacerated  hy  the  displaced  bone, 
but  generally  they  ^cape  Eierious  injury. 


An  old  unreduced  subcaracohl  dislocation 


In  the  ft  liter  inr  or  mdieijntcoid  fVm 
itmdions  the  head  of  the  bone  cscaf 
through  a  rupture  in  the  anterior  and  lower  part  of  t!»e  capsule,  Hfidl 
pushe*^  furwarrl  hpfore  it  the  .*^ul>seapular  muside  or  ruptures  its  6bi^^ 
Tlii*  MiarLnn  cd'  tlto  head  or  the  ;inutt>niiea!  neek  re.st.s  Ujtndnst  the  marpftl 
of  the  glenoid  eavity^and  the  head  is  uniltT  the  eoraeoid  process.  If  till 
bone  is  eiirried  farther  iorward  hy  the  violence,  mure  of  tlie  capsule  ifl 
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torn,  the  greater  tuhcrosity  nia)-  Ije  torn  from  the  hone,  and  the  head 
finally  rests  to  the  in.^ide  of  the  conictnd  proress,  and  it  becomes  a  suh- 
i^l^rvk'uiar  di8liK*iitiiin,  Thi*  pu.^terior  portion  of  the  e;jpsnlc  h  ,stiTte!ied 
tightly  over  tin*  f^U'nnid  wivity  or  is  laremted.  The  tendon  of  the  bieepa 
is  sonietinies  torn  from  its  groove.  Tht^  (hinnvtrrd  or  stthf fie tunf I  tit j^lo^ 
vafiott  (H'curs  w  lien  tht^  rnpture  in  t!ie  e^ipsule  m  at  a  lower  point,  and 
is  apt  to  fullow  in  eases  wluTe  the  elevation  of  the  arm  was  very  great 
when  the  violt nee  was  inflirted.  The  head  of  the  btine  eseapes  Ijeltnv  tlie 
snbseainikir  niust^e,  anrl  n^sts  agtiinst  the  bonh^r  of  the  sc^^pnla  ratlier  on 
it8  ventnd  .surfaee*  The  axillary  vessels  and  nerves  are  more  likely  to 
be  disturbed  by  pressure  in  this  variety.  TIk^  external  nvtators  ai'e 
iimre  eertiiinly  ruptured  or  the  tuberosity  detaehed  when  tlie  head  is 
thus  displae<ML 

Tlie  posfrrior,  sfthnphum.^^  (JinfoeaffO}}  is  more  mre.  It  oeeurs  when 
the  arm  is  addueted  and  the  elbcnv  niised  somewhat  The  head  of  the 
bcvne  passes  Imekward  under  the  spine  or  is  arresteel  under  the  anterior 
extremity  of  the  at*romifm  pnx'ess. 

The  8f(;xs  and  HVMfTti^is  of  a  disloeation  of  the  shoulder  are — 
pain  in  t\w  rt^^lon^  fffitteHfUf/tA'  iUv  shoulder^  |i/*r>//r///rrKr  of  the  aeroniion 
(Fig,  *i4*i),  with  a  dtpreHsion  at  (he  (/h-noid  cavity  and  kntjihaihig  of  the 

Fio.  343. 


Exhibits  a  BUbcoracold  cHslf^catJon  enij  the  p^KsHion  of  the  paUvnt.  in  his  endeavur  to  find  relit: f 

frtiin  p«iii. 

arm  in  the  forwanl,  downward,  and  baekward  displaeenient>s.     A  short- 
ening of  the  arm  iH^-urs  in  the  upward  displaeenient. 

A  vham/r  in  the  (iinctft^n  of  ffw  axi^  of  the  humerua^  fnahiiifjf  to  bring 
the  dbofC  to  the  mdc,  If^nn  of  vohtntary  motion^  with  an  elastie  resistane'e  to 
passive  motion,  and  the  presence*  of  the  head  ef  the  liunierns  in  tlie  new 
p^  >s  i  t  i  r  1 1] ,  aid  in  the  I  >  L\  1 5  n  t  is  i  s ,  The  elbow  is  n  ot  easi  1  y  ei  i  r  r  i  e  d  i  1 1  ^\ :  1  itl 
<jr  forward  ^m  the  ehest,  an<l  the  hand  rfnwot  be  piaraf  on  tht  apposiie 
iskouJdcr  while  the  ellKUV  touehes  the  thorax  (Diigas). 

The  difftrmfinl  din^osh  hetween  u  fracture  and  a  dislocation  at  the  shoulder 
depends  upon  the  character  of  the  fteforaiity,  the  inereased  wise  with  which  pas- 
sive motion  ciin  he  nnide  in  a  fracture,  the  resiiwtiince  nR^t  witli  in  a  tlishication, 
and  the  ca^e  with  which  extension  and  runntiT-ext^nsion  reduce  a  fracture,  iinlesa 
it  be  an  epiphyseal  sieparation,  whih-  tfie  dislocation  requires  certain  well- regulated 
gysteraatic  movements  to  accomplish  its   reduction.    The  great   read i news  with 
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which  the  deformity  in  a  fracture  recurs,  and  the  preaetice  of  bone-crvpitiis  in  the 
fracture^  which  la  not  present  in  u  dislocation  unless  there  be  also  a  fracture  about 
the  point-  The  fracture  vvJiicU  iiuwt  closely  aiuiulutej*  a  dinlocation  of  the  shoulder 
is  that  of  the  neck  of  the  scapula,  but  the  mobility  of  the  part^  the  ease  viiih 
whit'h  tlie  deformity  can  be  reduce(i,  and  the  immediate  recurrence  of  the  deform* 
ity  in  the  fracture  should  not  make  the  diagnojiis  very  difficult.  The  diagnosis  of 
the  particular  form  of  dislocation  is  determined  by  the  position  and  direction  of 
the  ahal't  and  the  location  of  the  head  of  the  humerus.  The  lengthen  in/  i«f  rlie 
arm  is  greatest  in  the  downward,  le.sa  in  the  subeoracoid,  and  lca.st  in  th< 
dislocation.  It  is  short  in  the  uj^iward  dislocation.  The  elbow  is  rarrit  ; 
from  the  side  in  the  downward  displacement.  The  elbow  u  carried  outward  and 
backward  in  the  anterior  and  subglenoid  dislocation^  but  it  is  forward  in  the  sub- 
spinous. Outward  rotation  is  generally  present  in  the  subcoracoid  and  the  sub* 
glenoid  diislocation*?,  while  inward  rotation  is  found  in  the  subspinous. 

The  TREATMENT  of  El  di.^Io€ation  at  the  shoulder  should  be  the  early 
reduetioii  of'  the  defoniiity  and  the  ad]n?;tmimt  of  tlie  joint  8urGi<-*e»i. 
An  attempt  should  be  made  to  do  this  without  an  an^^thetic.  If  this 
effort  he  ineflectual,  then  an  ana^sthetit^  niuist  be  given  in  onler  t<»  over- 
e(jme  the  muscalar  resistance  incident  to  the  new  iKjsitiou  and  the  irri- 
tation of  the  injury*  Oppoe^ition  to  reduction  may^  also  l>e  found  in  the 
dilKcnUy  experienced  in  tH*eing  the  head  of  the  bone  from  the  bonier 
of  tixe  glenoid  eavity,  in  the  small  oix?ning  in  tiie  capsule,  in  the  inter- 
vention of  portions  of  the  freely  torn  eapsule,  and  iti  the  peculiar  rela- 
tions of  the  subseapular  muscle  and  the  biceps  tendon. 

It  is  easier  to  reduce  a  dislocation  immediately  atler  the  injury  than  it  is  4t  • 
later  date.     After  a  time,  varying  from  a  few  days  to  a  year  or  more,  it  beco) 
impossible  to  accomplish  the  reduction  by  manipulation,  an  operation  then  b 
necessary.     When  the  replacement  occuns  the  bontw  can  be  ielt  in  their  noi 
relations,  and  the  reiisstaiice  to  active  and  pa-iiive  motion  disappears »  8ometimef 
an  audible  snap  is  produced  by  the  joint  surfaces  coming  quickly  in  contact  witli 
each  otlier. 

In  attempting  to  reduce  the  dislocation  the  arm  should  be  first  car- 
rieil  in  those  directions  in  which  it  meets  with  least  resistance.     When 

force  is  to  lie  useil,  we  must  lie 
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Fig.  344 


Firat  poeitlon  In  Kocher'B  rotfttloa  method. 


guided  in  the  application  of  it  by 
our  knowWlge  of  the  anatomy  iiiwl 
physiology  of  the  jmrus*  Ttie 
mechanism  of  the  force  nece^^^ry 
tH  l>t»  applieil  in  ortk^r  to  rf*dni^  a 
dislocated  htunerns  varies  in  llie 
ditt'erent  dislrx'atiou^  and  dei^end^^ 
upon  the  form  and  extent  of 
the  displacement.  Ejrtfnmon  owi 
coitfiter-i'j'ten/tt'on  are,  however,  con- 
stant factor*  in  all  of  them.  In 
addition  to  the  extenditig  fonv,  the 
de>ire  is  lo  use  mtation  and  lever- 
age in  such  a  way  as  to  limit  the 
jx)wer  neeessarj*  to  he  ex[>ended. 

The  anterior  dislocationiii  are  by 
far  the  most  fre<pient,  and  of  these  ^m 


the  sulx^oracoid  makes  a  ver%'  ki^ 

prnjMirtion,  so  that  the  manipulation  nt^cessarv  to  re<hice  this  form  of 
disloration  has  received  the  most  atteutiou  at  tlie  hands  of  surgvonv 
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Quite  a  number  of  methods  have  been  described^  but  the  most  efficient 
of  them  iH_'rliiips  is  tlio  one  kuovvu  as  Koche/n  rotation  mvthofl^  which  is 
u:^l  ill  tho  following  way  :  Tho  elbciw  is  carried  firmly  to  the  &ide,  with 
[the  forearm  at  a  right  angle  to  the  arm,  and  the  ariu  18  then  forcibly 
rotated  MUtwanl  till  the  fnrearm  points  away  from  the  bt>dy  (Fig.  344). 
When  this  has  been  <hjne  tlie  arm  is  carried  up  from  the  body  till  it  h 

Fia.  345, 


Fig,  340. 


il 


Arm  Ls  being  curried  forward  and  upward  townrd  second  position. 

in  the  horizontal  plane  nnining  through  the  glenoid  cavity.  The  scapula 
is  fixed  and  firm  extension  is  made  during  these  movements  (Figs.  345^ 
34<>).  When  the  arm  comes  to  the  level  of  the  shoulder,  it  is  gradually 
rotated  inwanl^and  is  again  brought 
to  the  side  witli  the  i'orcarm  across 
tlio  bcxly.  The  head  sHps  into  i>lace 
with  the  inward  rotation  and  at  the 
Ix*^ inning  of  the  downwanl  move- 
ment. Thi>  meth<)d  requires  care 
in  its  us*^,  e^iMX'ially  in  the  aged,  in 
fiTYler  to  avoid  fracturing  the  bone  in 
the  etfVtrt  Ut  rt* place  it,  for  the  Ixme 
is  under  the  strain  of  torsion. 

Although  use  i^  auide  of  leverage  in  .  ^        , 

all  of  till*  methods  of  redurtion,  there  h  I        ,  _^'"     ^    /j 

a  niMnipulalion  which  is  i:a1k'd  the  levtr  \        ^  :^-^ 

tuei/itui,    ^vhich    wa.s    preferred    hy    Sir  ..->^*Q  ijf 

Aatley  Cooper.  It  ia  tus  fulluwH-  With 
the  patient  sitting  on  ii  chair;  the  sur- 
geon s^tands  behind  hini  and  lifts  the 
arm  of  the  injured  shoulder  from  the 
body    till    he   cwn   get    his   knee   in  the 

axUhi,  resting  hiti  n>ot  on  the  chair  on     n^^^^^^^^^^^h^-^itf*£-x   ^^ 
which  the   patient  sit«.      He  tmw    lixes     SHHHIIiHBHHHBll^^*u^9^} 
the  acromion   with  one  hand  am!  grasps    rompletlon  of  tliird  ni*>vomtm  ni  kocUcrs 
the  urui  iihove  tht-  elbow  with  the  other,  mrUioii 

using  the  Jvnmcrns  as    a  hner,  and  the 

knee  in  the  axilla  as  n  tulcrutn  Wlten  the  head  is  brought  near  to  a  point  of 
rednction,  the  knee  is  elevated  by  raising  tlie  foot  on  the  toe*^,  the  heiid  of  the 
huiueruii  being  thus  raised  still  higher.     Extension  is  kept  U|i  during  the  whole 
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of  the  procedure,  aod  by  moving  the  bumerun  with  the  haod  and  kne^  altematelj 

the  head  is  f^radaaHy  brouc"ht  into  position. 

Tlie  method  hv  p^Tpenaicular  exten.siou,  fir^t  used  by  Mathe  In  1812,  wan  far  a 
time  very  generally  use*J,  It  is  niiplied  id  the  folhiwinif  way !  With  the  patient 
Bitting  upon  a  low  chair  f*r  on  tlie  Ho«>r,  a  foldeil  towel  i;*  put  nvvr  the  Hhtiuldt-r 
and  h  firmly  held  by  an  aissistant  in  order  to  tix  ihe  t^eanula.  Another  a^is^taiit 
sits  on  the  well  side  and  pulla  tirmly  on  a  second  towel  whieh  iiivs*^*^  under  the 
injured  t^boulder  The  surgeon  now  t^landij  on  a  ehair  or  liibic  aiid  gra.<ps  the  arm 
at  th*^  elbow,  and  makc-n  tirm  perpeudjcular  i.-xten^ion  Ufmn  it  till  the  head  is 
brought  into  position.  The  arm  is  then  brought  cautiously  to  the  »ide  and  held  in 
a  sling. 

Various  devices  employing  pulleys  in  making  horizontal  extension  have  beeo 
UBed  and  highly  recommended,  but  they  are  rarely  u«ed  except  in  the  attempt  to 
reduce  long-standing  dislocations.  8ince  aseptie  surgery  has  made  the  operatioD 
ot  arthrotomy  practicable  they  are  becoming  le^s  and  less  applicable. 

The  impulsion  method  of  Avicenna  possesses  at  least  the  negative  merit  of 
not  olfering  the  possibility  of  doing  turtber  injury  to  the  paru,  and,  although  it  h 
not  generally  succcKsful,  it  should  be  praetiMd,  ibr  it  ja  the  only  manipulative 
method  we  can  apply  in  those  diinlocatiou?*  iii  which  there  iw  also  a  fracture  of  the 
neck  of  the  humerui!!,  and  it  i?<  sometinteH  Huccesstul  in  the  complicated  subc^racoid 
and  axillary  dislocations.  It  i*«  as  follows:  The  patient  niu  on  a  chair  and  the 
surgeon  stands  behind  and  a  little  to  tbe  injureil  tiide  of  him.  The  surgeon  now 
fixes  the  acromion  with  the  hand  next  his  patient,  and  with  his*  other  forearm 
supporta  the  arm  of  the  patient  at  such  an  angle  as  may  !>uit  the  Mage  of  the 
manipulation,  while  pressing  with  the  name  hand  the  head  of  the  humerus  toward 
the  glenoid  fossa 

In  the  axUlanf  ffwhcalion  aixliictioti,  extension,  oittwanl  rotation, 
ami  finally  adthietioii,  acfoinplish  tln3  rcdiietioiK  Upward  traction  is 
here  a  valuable  aid, 

The  subttpuiom  ffhhrafmn  is  rejdaced  by  rtiit^ing  the  jirm  to  a  level 
with  the  fthoukh*i%  making  exteii.sion  in  a  forvvant  direetii>i»,  rotating  the 
anil  outward,  and  then  bniit^iii|»:  it  tu  the  side  while  direet  pre?<su re  is 
made  upon  the  head  from  tjelntid.  The  upward  disioeation  is  reduced 
by  downward  atid  outward  extension. 

On  analyzing  the  different  methods  whieh  we  have  given,  it  h  evident 
that  they  rlejiend  upon  exten?.ion  antl  conuter-extension,  rotation  and 
levei-age*  In  view  of  this  fuel,  and  inasmuch  as  that  methixl  which 
utilizes  these  forces  in  the  ^simplest  and  most  effeetive  way  and  adaptis 
itself  to  tlie  greatest  variety  of  cases  is  of  the  greatest  value,  it  seems 
to  me  that  the  following  method  is  gootl  ;  The  pitient  lies  on  his  ly&ck 
on  the  fltajr  or  on  a  table.  The  operator,  removing  his  shoe,  puts  his 
heel  in  tl>e  axilla  or  the  foot  against  the  rilis  or  tlu"  top  of  the  shoulder^ 
and,  gnisping  the  forearm  and  ell>i>w  witti  his  hands,  makes  nso  nf 
extension,  eoiniter-ex tension,  rotation,  au<l  leverage  in  surh  a  way  as  the 
character  of  the  injury  and  the  8tage  of  the  manipulation  may  suggest. 
Strong  extension  by  an  assistant  can  be  made  during  manipidation  by 
putting  a  elove  hiteli  about  the  arm  with  a  towel  ur  she^^t.  This  nwiy 
also  enable  the  surgeon,  hy  looping  the  sheet  alvout  liis  loitis,  lf»  make 
extension  upward,  mitw^ard,  t^r  downward.  Downward  t ruction  with  the 
heel  in  the  axilla  is  to  be  made  iu  the  subeoracHiil  dish)c*ations.  (>ut- 
w^aixl  traetion  with  the  foot  against  the  ribs  is  ustnl  to  advantag<»  iu  the 
subclavicular  disloeaticms. 

Ufnvanl  traction  in  the  subglenoitl  dislocalitui  with  the  fiK)t  on  the 
aerouniHi  to  steady  tlie  s<*aj)ula  is  generally  suceessfid,  but  is  nvon^  dan- 
gerous than  the  downwanl  pull  with  ilirect  pressure  on  the  head  with 
the  heel  or  liao<i'^.    The  movement,  under  traetii>n,  of  the  arm  ilownwanl 
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and  forward  to  the  chest,  with  inward  rotation,  terminates  the  effort. 
In  the  subspinous  dislocation  forward  traction  with  rotation  usually 
determines  reduction.  This  combines  extension  and  counter-extension 
with  the  rotation  metho<l  and  the  lever  method  of  Sir  Astley  Cooper. 
It  is  a  very  efficient  method,  and  is  to  be  recommended  on  this  account, 
as  well  as  on  account  of  its  simplicity  and  versatility. 

A  sling  which  should  embrace  the  forearm  and  give  support  to  the 
elbow  should  be  adjusted  after  the  dislocation  has  been  reduced.  This 
gives  sufficient  immobility  to  the  joint,  which  should  be  kept  at  rest  for 
three  weeks.  Moderate  use  may  then  Ikj  made  of  the  joints,  but  extreme 
movements  should  not  be  permitted.  Special  complications  involving 
excessive  reaction  may  require*  topical  applications.  The  complicated 
cases  are  to  be  treated  in  accordance  with  general  surgical  principles. 

When  a  fracture  and  a  dislocation  exist  together,  an  attempt  is  made  to  reduce 
the  dislocation  by  the  Avicenna  impulsion  method.  If  this  fails,  the  parts  should 
be  cut  down  upon  and  the  head  replaced,  and  the  fragments  secured  in  position, 
if  necessary,  by  sutures.  The  displaced  fragment,  if  unreduced  and  if  it  be  only 
the  head  and  surgical  neck,  may  be  removed,  or  a  nearthrosis  may  be  permitted 
to  form  between  the  fragment  and  the  shaft  by  separating  them  from  each  other 
by  extension.  The  old  rule,  of  first  permitting  the  fracture  to  unite  and  then 
attempting  to  reduce  the  dislocation,  has  lost  its  favor  since  aseptic  conditions 
make  operations  so  jpromising.  The  injuries  to  nerves  and  vessels  must  be  treated 
according  to  general  surgical  rules. 

The  PROGNOSIS  in  a  simple  primary  dislocation  when  reduced  soon 
after  the  injury  is  good.  The  longer  the  disUxuition  has  existed,  the 
more  unfavorable  the  prognosis.  In  the  cases  which  are  compound  or 
accompanied  by  fracture  or  injury  to  the  nerves  or  vessels  the  prognosis 
is  unfavorable  in  proportion  to  the  amount  of  injury  done  and  the  degree 
of  inflammation  following  it.  After  a  dislocation  has  occurred  the 
resistance  to  the  force  tending  to  produce  it  again  is  less  than  it  was 
originally.  In  some  cases  this  leads  to  frequent  repetitions  of  the  dis- 
location, and  these  are  called  cases  of  habitual  dislocation.  These  cases 
of  habitual  dislocation  may  be  operated  upon  by  excising  a  part  of  the 
capsule  if  it  be  excessive,  or  by  suturing  the  rent  if  that  be  the  source 
of  trouble.  The  most  frequent  cau.se  of  the  habitual  dislocations  at  the 
shoulder  is  the  tearing  loose  of  the  supra-  and  infraspinatus  muscles 
from  their  attachment  to  the  greater  tuberosity,  or  the  detachment  of  a 
fragment  of  the  tuberosity  from  the  head  of  the  bone.  In  some  of  these 
cases  bandaging  the  shoulder  so  as  to  prevent  extreme  movements  of  the 
arm  may  be  tried  before  operative  measures  are  resorted  to. 

The  exact  period  of  time  after  which  it  is  impossible  to  reduce  a  dis- 
l(x?ation  of  the  humerus  by  manipulation  cannot  be  given,  for  it  depends 
upon  the  extent  of  the  injury  to  the  soft  parts,  the  degree  of  fixation  of 
the  bone  in  the  new  position,  the  extent  of  the  disj)lacement  from  the 
normal  position,  and  the  degree  of  change  in  the  size  of  the  glenoid 
cavity.  In  old  cases,  up  to  an  age  of  a  year  or  more,  one  should,  under 
an  anesthetic,  attempt  to  break  up  the  adhesions,  and  by  any  of  the 
methods  of  manipulation  above  described  endeavor  to  replace  the  bone. 
If  this  eflTort  prove  fruitless  and  the  function  of  the  arm  be  greatly  im- 
paired by  its  position  or  from  pressure  on  nerves  or  vessels,  a  resection 
should  be  made,  unless  the  glenoid  cavity  is  but  little  altered  and  the 
head  can  be  brought  (Figs.  347, 848)  into  j)()sition  by  a  simple  arthrotomt/. 
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The  relative  results  olitiiintHl  by  resw.^tjim  :uk1  artbrototny  are  not  clearly 
deiined.  Franz  JSmith  has  n'porh'<l  32  cases  uf  resectiini  in  ohl  di^Im^a- 
turn  fnini  Wolfiier's  elinie.  In  20  east\s  (^^2  jx^r  cent.)  a  gixxl  result 
was  obtained,  while  with  arthrotomy  only  a  moderately  good  result  was 
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Old  jiuljcomcoici  dislocation. 


Reduced  by  poBterior  arthrotomj. 


obtaineil  in  33  j>er  cent,  of  the  cases.     From  this  he  concludes  that 

reseetioji  is  a  better  *i]KTati(»n  than  arthn>tf»niy  in  these  case^. 

Dislocations  of  the  Elbow. — Tlie  elbow-joint,  thooji^h  its  bonyout^ 
line  i^  so  arnmj^etl  tliat  the  artieuhir  surfaees  are  snugly  and  hrmly 
ojUMKsi'd,  is  fret|uently  dislm^ateth  It  is  esj)eeially  the  dislocation  of 
rhiltUtmff!,  Both  /jom-^  maif  be  ffiHiocated  in  an}/  tiiredioHf  and  the  end  of 
eitlier  bone  maybe  sejuarately  disphiced,  so  that  there  are  many  forms  of 
injury  to  this  joint.  Thf'  nnrnial  ontline  of  tlie  joint  is  distinet  and  the 
bony  hmdmarks  are  clear  and  well  defined,  yet  wlien  swelhnc?  and  tinne* 
faction  are  present  it  is  often  difficult  to  diagnosticate  the  definite  injury 
to  the  joint. 

The  most  common  dislwation  of  this  joint  is  of  both  bontn  hachmni 
It  results  fri»ni  a  fall  o|)nn  tlie  outsti"etched  arm,  the  violence  beic 
transmitted  fri»m  tlie  palm  of  the  hand  through  the  fc^rt^arm*  whicE 
iletcnniufs  a  liyjjerextensinn  with  rnptuiv  i»f  the  anterior  lii^^ament.  If 
tlje  ijones  are  arrested  at  a  point  where  the  coronoid  rests  agiiinst  the 
articuhir  surface  of  the  hnmerus,  it  is  rejtranled  as  an  incomplde  dishK.^- 
tion,  but  if  tlie  coronoid  be  carried  backwiinl  until  it  VQ^is  in  the  olec- 
ranou  fossii,  it  is  trrmpietc.  Torsion  of  the  forearm  when  in  a  j>i>bitio 
of  semi  Hex  it  Ml  is  also  given  as  a  mt^thoil  (tf  prrMlucing  this  dibhjeatioa^ 
The  lateral  ligaments  are  t^irn  or  detached  from  the  bone. 

Symptoms. — The  elbow  is  partly  Hexed  aufl  the  outlincB  are  ob- 
sciin.»d  by  swelling.  The  olecranon  has  lost  its  projier  relation  to  the* 
external  and  internal  epi<'ondyIcs  ;  the  head  of  the  radius  may  be  idcn* 
titied,  especially  if  the  bones  are  also  disphiced  outwanl,  by  rotating  the 
ft»reMrni.  The  deformity  np<jn  the  p<*sterior  asjicct  of  the  ji>int  is  nionij 
marked  dnring  flexion  tliaii  in  extension.  The  trochlear  surface  «»f  thai 
humerus  can  often  I>e  clearly  outlined  at  the  ellK»w  in  the  extended  ariiu 

Treatment. — Ueduction  is,  as  a  rule,  easily  accomplished  without 
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anaesthesia.  Traction  upon  the  extended  or  hyperextended  arm  should 
be  made,  and  the  forearm  must  then  be  moved  to  the  right-angled  posi- 
tion during  the  continuance  of  traction,  with  downward  pressure  on  the 
forearm.  This  pressure  may  be  secured  by  the  hand  of  the  surgeon  or 
by  the  knee  placed  in  the  fold  of  the  joint. 

The  arm  should  be  carried  in  a  sling  for  three  weeks  or  placed  in  a  fixed  dress- 
ing. Passive  motion  should  not  be  used  until  repair  is  fairly  complete.  In  old 
dislocations  it  is  necessary  to  break  up  adhesions  oy  forced  flexion  and  extension 
or  by  lateral  movements  before  the  displaced  bones  can  be  forced  into  position. 
Anaesthesia  is  essential  in  these  cases. 

Lateral  displacemeTits  of  both  bones  may  be  either  outward  or  inward, 
and  generally  constitutes  an  incomplete  dislocation.  The  lateral  dislo- 
cations result  from  falls  upon  the  extended  arm.  In  otUward  disloca- 
tions the  ulna  rests  against  the  articular  surface  of  the  humerus,  and  in 
inward  displacements  the  head  of  the  radius  is  in  contact  with  the 
trochlear  surface.     Complete  outward  or  inward  dislocations  are  rare. 

Symptoms. — The  width  of  the  joint  is  markedly  increased.  The 
lateral  projections  of  the  humerus  and  those  of  the  ulna  or  the  radius 
are  distinct.  The  motions  of  flexion  and  extension  are  painful;  the 
forearm  is  slightly  flexed,  and  the  axis  of  the  forearm  is  displaced  to 
one  side  of  its  normal  position  or  deviates  from  it  so  as  to  make  an 
unnatural  lateral  angle.  If  these  dislocations  are  complete,  the  symp- 
toms are  exaggerated. 

Dislocations  of  the  Ulna. — The  only  uncomplicated  dislocation  of  the 
ulna  alone  is  backward.  It  is  very  rare  ana  is  probably  incomplete. 
The  forearm  is  slightly  flexed  and  adducted.  The  orbicular  ligament 
is  torn  and  the  ulna  and  radius  at  the  upper  end  are  forcibly  separated. 
The  olecranon  presents  posteriorly,  the  head  of  the  radius  rotates  in  its 
normal  position,  and  the  forearm  is  inclined  inward. 

The  TREATMENT  of  these  lateral  dislocations  and  that  of  the  ulna 
are  much  the  same.  The  reduction  is  accomplished  by  traction  in  the 
extended  or  semiflexed  position,  with  lateral  angling  at  the  joint,  while 
direct  pressure  pushes  the  parts  into  position.  It  may  be  necessary  to 
force  the  ulna  downward  and  backward  away  from  the  articular  surface 
of  the  humerus  before  it  can  be  forced  into  position. 

Dislocation  of  both  bones  forward  is  exceedingly  rare,  and  may  be 
complicated  by  fracture  of  the  olecranon.  It  occurs  by  a  fall  upon  the 
elbow  when  the  arm  is  in  extreme  flexion.  It  is  complete  when  the 
olecranon  is  fully  displaced  in  front  of  the  humerus.  The  forearm  is 
lengthened  and  fixed.  The  posterior  surface  of  the  humerus  presses 
against  the  skin,  the  condyles  are  more  prominent,  and  the  olecranon 
fossa  is  empty. 

Reduction  is  accomplished  by  extreme  flexion  and  by  pushing  the 
forearm  back  into  position. 

Dislocation  of  the  Radius. — The  head  of  the  bone  may  be  displaced 
forward^  backward,  or  outward.  The  first  form  is  not  infrequent,  the 
latter  very  rare.  The  anterior  and  posterior  dislocation  may  be  pro- 
duced by  direct  violence  forcing  the  bone  into  its  new  position.  The 
forward  dislocation  may  be  produced  by  hyperex tension  in  a  fall  upon 
the  pronated  hand.  The  head  of  the  bone  slips  forward  in  front  of  the 
capitellum.     The  orbicular  ligament  is  torn  or  encircles  the  neck,  the 
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head  bein^  above  or  beyond  it.     The  arm  h  slightly  abducted,  |)artlj 
flexefl,  ami  pmnated.     The  swelling  is  in  front  of  tlie  elbow  ;  the  he 
eao  be  felt  in  its  new  position,  and  tlierc  is  a  deprt^ssi^ni  at  its  normal' 
sitnation  ;  movements  are  j>ainfuL    In  some  cases  the  entire  bone  shows 
a  dis|jlaeement  upward. 

Rt'tfnctioti  is  ae(H)mpHshed  by  traction  in  the  extended  possition  with 
tlie  forearm  in  fureed  supination.  Direct  pressure  njH>n  the  head  uf  thei 
radius  helps  to  foree  the  bone  into  its  natural  position.  In  N3nie  ca?e8 
ttu^re  is  a  marked  tendency  to  redisplaeemcnt ;  henee  the  treatment 
should  be  sneh  as  to  keep  the  arm  flexed  and  in  supinatif>n  until  the 
rent  in  the  ea{>sule  and  the  torn  ligaments  ai*e  rennite^l  and  firm.  This 
may  te  done  by  a  plaster  splint  or  by  a  right-angled  [posterior  splint. 

The  backward  disloctition  has  much  the  same  j>athology.  The  rent 
in  the  capsule  is  behind.  The  orbicular  ligarnunt  is  torn.  The  head  of 
the  bone  can  be  more  distinetlv  felt  and  outlined  in  its  new  position. 
The  position  of  the  arm  is  much  the  same  as  in  forwanl  disUxjatieu. 
The  vioknice  may  be  direct  or  by  a  fall  yjwjn  the  supinated  and  jiartially 
extemled  arm. 

Reduction  is  l>y  traction  in  an  extended  pr>sition  with  direct  pix^ssure 
on  the  head.  The  arm  should  l>e  Hexed  at  right  angles  and  carried  in 
a  sling  after  reduction. 

The  outward  dislocation  is  rare.  It  is  difficult  to  retain  it  in  position 
after  reduction.  The  disltK*atifnis  fi)rwai\l  and  backward,  if  ttey  are 
also  outward,  are  mure  dillieult  to  maintain  in  proj>er  position  than  if 
displaced  directly  in  front  or  behind. 

Dislocation  of  tlu'  Head  of  the  RatlifLs  in  Cldldreth — A  displacement 
of  the  head  of  tlie  ra<lius  in  children  luider  live  years  of  age  is  a  reeog- 
nizcMl  injury.  UiKpiestioTialjIy,  a  peculiar  injury  at  this  jxirt  is  found 
in  children.  It  is  ppKluced  by  a  iirm  pull  upon  the  wrist  or  foresirm,iis 
in  lilting  or  jerking  the  child  by  the  arm.  Pronati*ui  is  thought  to  Ije 
present  when  the  injury  is  iuHictcd.  It  is  probable  that  the  head  of  the 
bone  is  pulled  out  tit  the  orijicular  ligament  and  is  displaced  forwanL 
The  Ibrearm  is  very  slightly  flexed  ;  movements  of  the  elbow  are  fairly 
free,  except  that  supination  of  tlie  furearm  meets  with  resistance. 

The  displacement  is  rectifird  by  forced  i^upinaiion^  rnth  eo'tenman  and 
(rartioH,  An  epiphyseal  sejwiration  of  tlie  head  may  simulate  this 
injury.  This  demands  a  few  days*  iTst  in  a  splint,  with  the  ana  flexe<l 
and  strongly  supinated,  though  a  good  recovery  often  occurs  without 
any  dclinite  restraint. 


The  Wbist. 

IhshcatioTrs  of  the  wi*vi(-Joinf  are  nire.  The  hachrard  dislotration  h 
mure  frequent  than  tlie  anterior.  It  is  produced  Ijy  a  fall  n[K>n  the  jialni 
of  the  hand,  and  the  deformity  simulates  that  produet^d  by  a  Colles 
fnicture.  The  deformity  is,  however,  greater,  and  the  abrupt  line  of  the 
carpus  can  \w  somewhat  distinctly  (Hithued  at  the  projection  on  the  dor- 
sal surface.  The  >liarp  taitline  c»f  the  radius  and  ulna,  anteriorly,  h 
ol>seiired  l)y  the  mass  of  flexor  tendons.  The  ni»rmal  relations  of  the 
styloid  prrwess  of  the  i*adius  and  ulna  are,  however,  preservetl  and  oou- 
stitute  a  very  imi>ortant  diagiUKstic  sign. 
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T\ie  forward  dislocation  must  be  extremely  rare.  It  usually  results 
from  a  fall  upon  the  palm  of  the  hand  with  the  hand  in  fiUl  dorsal 
flexion,  but  it  also  follows  a  fall  upon  the  back  of  the  hand. 

The  SYMPTOMS  are  the  reverse  of  those  that  indicate  a  backward  dis- 
placement. The  projection  in  front  presents  its  sharp  angle  at  its  upper 
l>order,  and  the  articular  extremity  of  the  radius  and  ulna  can  be  clearly 
outlined  on  the  dorsum. 

Reduction  in  these  cases  is  accomplished  by  extension  with  firm  pres- 
sure on  the  displaced  carpus.  The  hand  should  be  retained  on  a  splint 
for  two  or  three  weeks.  The  joint  should  be  kept  at  rest  until  repair  is 
complete.  The  fingers  should  be  free  from  restraint  after  a  few  days, 
for  it  is  important  to  avoid  adhesion  of  the  tendons  to  their  sheaths. 

Disloeution  at  the  Lower  Radio-uhiar  Joijii. — The  ulna  is  dislocated 
fonvard  or  backward  in  its  relation  to  the  radius.  The  backward  dis- 
location is  produced  by  exaggerated  pronation  of  the  wrist.  This  may 
be  produced  either  by  muscular  action  or  by  forced  pronation.  The 
forward  dislocation  is  usually  by  direct  violence. 

The  reduction  of  these  dislocations  is  not  difficult^  The  hand  and  arm 
should  be  retained  on  a  splint  for  several  weeks,  and  only  a  moderate 
use  of  the  joint  permitted  until  the  parts  liave  regained  full  strength. 

The  Carpus. — The  os  magnum  is  the  only  one  of  the  carpal  bones 
likely  to  be  displaced.  This  bone  is  occasionally  displaced  ba>ckward,  so 
that  it  is  prominent  on  the  dorsum.  The  bones  of  the  carpus  are  closely 
bound  together  and  are  not  often  displaced,  though  a  few  cases  of  dislo- 
cation of  the  second  row  from  the  first  are  reported.  This  injury  is 
usually  an  accompaniment  of  a  crushing  injury  which  breaks  the  bones 
and  lacerates  the  soft  tissues. 

Garpo-metacajpal  Dislocations. — ^The  thumb  is  most  frequently 
displaced.  It  is  usually  a  backward  displacement,  and  results  from 
extreme  flexion  or  direct  palmar  pressure.  Reduction  is  not  difficult, 
and  is  accomplished  by  traction  and  direct  pressure. 

Dislocation  of  the  bone  forward  is  usually  by  direct  violence.  The 
axis  of  the  metacarpal  bone  in  the  forward  dislocation  is  inclined 
inward  and  forward,  but  in  the  bax^kward  dislocation  it  is  outward  and 
backward.  The  base  of  the  metacarpal  bone  is  prominent  in  its  new 
position.  After  reduction  the  hand  snould  be  kept  at  rest  on  a  splint 
for  three  weeks.  Dislocation  of  the  other  metacarpal  bones  is  produced 
by  a  degree  of  violence  which  inflicts  other  important  injuries. 

Met€M)arpo-phaIangre€d  Dislocations. — This  joint  in  the  thumb  is 
not  infrequently  dislocated  baekward,  less  frequently  forward.  It  is 
displaced  backward  by  a  fall  upon  the  thumb  bending  it  backward  and 
pressing  the  base  of  the  proximal  phalanx  on  the  dorsum  of  the  meta- 
carpal bone.  The  proximal  phalanx  is  bent  backward  at  a  right  angle 
and  the  distal  phalanx  is  flexed.  The  capsule  is  ruptured  and  the 
lateral  ligaments  are  probably  torn.  Very  great  difficulty  is  sometimes 
experienced  in  reducing  this  dislocation.  It  is  sometimes  easily  reduced, 
but  the  obstruction  to  reduction  is  very  marked  when  the  tendons  of 
the  short  flexor  of  the  thumb  surround  the  head  of  the  metacarpal 
bone.  The  lateral  ligaments  of  the  long  flexor  and  the  sesamoid  bone 
may  interfere  with  an  easy  and  ready  reauction.  The  surgeon  may  con- 
vert a  comparatively  simple  dislocation  into  a  complex  one  by  flexing 
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or  extending  the  phalanx  before  the  base  has  been  brought  well  forward 
on  the  head  of  the  metacarpal  by  forced  dorsal  flexion.  This  compli- 
cation is  produced  by  the  backward  displacement  of  the  sesamoid  bone 
on  to  the  head  or  dorsum  of  the  metacarpal,  and  to  the  slipping  of  the 

Fio.  349. 


Metacarpo-phAlangeal  dislocation. 


anterior  portion  of  the  capsule  between  the  base  of  the  phalanx  and 
the  head  of  the  metacarpal  (Figs.  349,  350). 

•  Treatment. — The  reduction  is  to  be  accomplished  by  forced  dorsal 
flexion  and  pressure  on  the  base  of  the  phalanx.     This  movement  is 


Fio.  350. 


Metacarpo-phalangeal  di£location. 

best  executed  when  the  metacarpal  bone  is  flexed  and  when  the  phalanx 
is  grasped  in  a  j)air  of  forceps  or  in  Levis's  instrument  (Figs.  3ol, 
352,  353).  It  should  be  clearly  and  distinctly  understood  that  exten- 
sion in  a  line  parallel  to  the  metacarpal  bone  is  not  admissible  in  the 
reduction  of  this  dislocation. 

An  incomplote  form  of  this  dislocation  can  be  voluntarilv  produced  in  many 
voung  people  and  loose-jointed  individuals.  The  forward  dislocation  of  this  bone 
18  produced  by  forced  palmar  flexion  and  pressure.  The  head  of  the  metacarpal 
is  prominent  on  the  dorsum  and  the  base  of  the  uhalanx  can  be  felt  in  the  lower 
part  of  the  thenar  eminence.  It  is  ea.sily  reducea  by  forced  palmar  flexion  and 
pressure  upon  the  displaced  bone.  Backward  dislocation  of  the  proximal  pha- 
langes of  tlie  fingers  is  produced  by  forced  dorsal  flexion.  They  are  more  easily 
reduced  and  are  not  complicated  by  the  divided  short  flexor  tendons  and  the 
presence  of  sesamoid  bones. 
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Dislocation  of  one  or  more  of  the  second  row  of  phalanges  may  occur. 
The  injury  is  easily  recognized,  and  can  be  reduced  by  traction  and  by 
direct  pressure. 

Fio.  351. 


Faraboeuf's  instrument  for  reduction  of  dislocation  of  the  thumb. 

All  of  these  injuries  of  the  carpo-  and  metacarpo-phalangeal  articu- 
lations need  a  rest  of  ten  days  or  three  weeks  on  a  splint  to  secure  a 

Fig.  352. 


Levis's  Instrument  for  making  traction  in  reduction  of  dislocations  of  the  phalanges. 

Fio.  353. 


Levis's  instrument,  faulty  method  of  use 


good  result.  If  reduction  is  impossible,  then  arthrotomy  is  demanded. 
This  is  rarely  necessary  even  in  the  dislocation  backward  of  the  pha- 
lanx of  the  thumb. 


768        AFFECTIONS  OF  THE  TISSUES  AND  TISSUE-SYSTEMS 

The  Hip. 

Didocationa  of  the  hip  are  much  less  frequent  than  those  of  the 
shoulder.  They  constitute  about  5  per  cent,  of  all  dislocations.  They 
are  more  frequent  in  men  than  in  women,  and  are  most  frequent  between 
the  twentieth  and  fiftieth  years,  though  the  femur  may  be  dislocated  at 
any  age.  The  normal  limits  of  motion  are  more  restricted  than  in  the 
shoulder.  This  ball-and-socket  joint  is  well  guarded  against  dislocation 
by  the  deep  acetabulum  which  embraces  a  large  segment  of  the  sphere 
of  the  head  of  the  femur,  supplemented  as  it  is  by  the  cartilaginous  ring 
which  acts  in  the  retention  of  the  head  in  the  socket  by  increasing  the 
suction  traction.  The  strong  ligaments,  the  muscles  which  surround  it, 
and  the  protection  obtained  by  tne  mass  of  tissue  that  envelops  the  joint 
guard  it  against  injury. 

The  head  escapes  from  the  socket  through  a  rent  io  the  lower  segment  of  the 
capsule,  and  may  come  to  a  rest  at  any  point  in  the  periphery  of  the  acetabulum. 
The  posterior  dislocations  occur  during  flexion,  adduction,  and  inward  rotation 
of  the  thigh.  They  are  the  most  common  of  the  dislocations.  The  anterior  dislo- 
cations occur  during  abduction,  often  combined  with  outward  rotation  and  exten- 
sion. The  head  of  the  bone,  emerging  throujgh  the  lower  segment  of  the  capsule, 
does  not  necessarily  remain  on  the  mar^n  of  the  acetabulum  at  the  point  it  first 
reaches,  but  it  passes  in  the  backward  dislocation  to  a  point  of  rest  in  the  sciatic 
notch,  or  on  to  the  dorsum  of  the  ilium,  or  even  upward  to  the  anterior  inferior 
spine  of  the  ilium.  If  an  anterior  dislocation  of  the  head  of  the  bone  exists,  it 
may  pass  from  the  thyroid  foramen  downward  to  the  perineum,  or  upward  to 
become  a  pubic  or  an'intrapelvic  dislocation. 

Each  dislocation  should  in  clinical  work  be  classified  as  an  anterior 
or  posterior  dislocation.  The  line  of  demarkation  between  these  classes 
is  drawn  between  the  anterior  superior  spine  of  the  ilium  to  the  tuber- 
osity of  the  ischium  and  crosses  the  acetabulum.  The  symptoms  and  the 
treatment  of  the  anterior  are  much  alike  and  contrast  strongly  with  the 
posterior  dislocations.  These  two  comprehensive  divisions  are  also 
known  as  inward  and  outward  dislocations.  The  head  escapes  at  some 
part  of  the  lower  two-thirds  of  the  segment  of  the  acetabulum,  and  is 
carried  inward  if  the  displacement  occurs  when  the  thigh  is  abducted, 
and  outward  if  it  is  in  a  position  of  adduction. 

According  to  prevalent  classifications,  we  should  include  in  the  ante- 
rior or  inicard  dislocaiion  those  on  the  tuberosity  of  the  ischium,  the 
perineal,  the  obturator,  the  suprapubicy  the  ilio-pectineal,  and  the  sub- 
spinous. In  the  posterior  or  outward  dislocations  we  should  group  the 
ischiatic\  the  iliac,  the  everted  dorsal,  and  the  supraeotyloid.  The  classi- 
fication made  by  Allis  in  his  recent  monograph  is  suggestive,  simple, 
and  comprehensive.  He  recognizes  the  fact  that  all  forms  of  dislocations 
primarily  escape  from  the  lower  segment,  and  when  inward  are  first 
thyroid  and  then  are  shifted  upward  or  downward.  If  the  primary 
dislocation  is  outward,  it  is  dorsal,  and  is  then  shifted  upward  or  down- 
ward.    Allis's  classification  is  into — 

>ov  \f •  1 1]        it  'All    present   the   general    characteristics  of 

CVi  H'  h  ^      "  I        abduction  and  rotation  outward. 

>q(  Af •  1 11     ti  I  All   present   the   general    characteristics  of 

\v\  W  r\        <^  1        adduction  and  rotation  inward. 
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Fig.  354. 


The  integrity  of  the  inverted  Y-ligament  (Fig.  354)  is  recognized 
as  an  important  aid  in  guiding  the  dislocated  head  into  a  position  of 
rest.  The  position  in  which  the  head  is  found  gives  a  name  to  the  dis- 
location. 

The  SYMPTOMS  vary  markedly  with  the  different  varieties  of  the 
inward  and  outward  dislocations,  as  they  also  do  in  the  outward  or 
backward  forms.  There  is,  however,  sufficient  uniformity  in  the  anat- 
omy, the  pathology,  and  the  clinical  symptoms  of  each  of  these  two 
groups  to  justify  us  in  making  it  a  broad  basis  of  classification. 

Tne  capsule  of  the  joint  is  torn  by  the  head  of  the  bone  as  it  escapes. 
If  the  rent  in  the  capsule  is  made  by  simple  abduction,  it  is  apt  to  be 
less  extensive  than  where  rotation  is  the  chief 
factor.  In  the  latter  instance  the  continued 
extreme  rotation  may  increase  the  tear  even  after 
the  head  is  already  displaced.  The  inverted 
Y-ligament  is,  however,  never  torn  entirely  from 
its  attachment  to  the  femur.  The  posterior  arm 
of  this  Y  is  occasionally  lacerated.  This  ligament 
serves  not  only  as  a  fulcrum  for  the  leverage 
used  in  posterior  dislocations,  but  it  is  the  ana- 
tomical structure  that  limits  the  wandering  of 
the  head  after  the  dislocation  occurs.  This  ilio- 
femoral ligament  passes  from  the  upper  margin 
of  the  acetabulum  to  the  anterior  surface  of  the 
base  of  the  neck.  It  does  not  envelop  the  head 
in  any  of  the  dislocations.  It  steadies  the  tro- 
chanter, and  the  more  tense  it  is  made,  either  by 
muscular  contraction  or  by  the  rotation  move- 
ments of  the  surgeon,  the  more  strongly  it  keeps 
the  head  away  from  the  socket ;  for  when  tense  it 
holds  the  base  of  the  neck  against  the  margin  of  the  acetabulum.  This 
ligament  must  be  considered  in  efforts  at  reduction.  The  torn  portion  of 
the  capsule  may  overlap  the  socket  and  constitute  an  obstacle  to  reduc- 
tion and  a  complication  in  healing.  This  is  especially  apt  to  be  the  case 
if  the  capsule  is  torn  near  its  attachment  to  the  femur. 

Abduction  and  outward  rotation  are  very  constantly  present  in  the 
anterior  dislocations.  Abduction  may  be  very  slight  in  tne  intrapelvic 
variety,  and  outward  rotation  may  be  very  slight  in  the  thyroid  disloca- 
tion. The  thyroid  dislocation  is  the  most  frequent  of  the  anterior  dis- 
locations. The  limb  is  flexed  and  appears  to  be  elongated,  while  the 
trochanteric  region  is  flattened  and  the  trochanter  lowered  and  displaced 
inward.  The  adductors  are  usually  tense,  and  the  head  can  be  felt  in 
its  new  position.  The  impossibility  of  adducting  the  limb  and  forcing 
it  to  complete  extension  aids  in  the  diagnosis.  These  symptoms  are 
modified  if  the  dislocation  is  above  or  below  the  thyroid  foramen.  If 
it  passes  high  up  in  front  towanl  the  spine  of  the  ilium,  then  an  excep- 
tion may  occur  and  the  symptoms  be  reversed  and  the  leg  be  extended, 
everted,  and  slightly  abducted. 

Adduction  and  inward  rotation  are  the  cardinal  signs  of  the  backward 
or  outward  dislocations.  When  the  head  rests  in  the  sciatic  notch  or  on 
the  dorsum  of  the  ilium  the  limb  is  flexed.     The  trochanter  is  elevated 

Vol.  I.— 49 


.Inverted  Y-ligament. 
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above  N^laton'^  Hue,  nin\  fluTc*  in  markeil  n^sij^tance  touutward  rotatifl 

extension,  or  alKliirtiotj. 

These  symptoms  are  distinctly  nKulifiotl  if  tlit*  lieiid  piisse.^  npwarrl 
and  inward  nntil  it  is  ab*>ve  the  inferior  anterior  spine.  Here  tne  Ic^ 
may  be  abflu€ted»  evertetK  and  extended. 

The  IUFFKKKNTIAL  uiA»!Xi»sis  lietween  the  anterior  and  the  back- 
ward difrliMmtion  h.  rlear  ext*(*pt  in  the  sahs^iinoos  (anterior)  and 
everted  dorssd.  In  ht>tii  the  head  is  al)ove  the  aeetalmUniK  It  i?*  vel 
essential  to  determine  to  which  eAw^  the  dislcx^atitm  Ix^bm^rs  l)efbre  under- 
takini^:  reduetion,  Tlie  symptrmis  in  these  two  sp-eial  fIisli><:5ations  ma 
be  mneh  the  siime.  Dr.  A 11  is  eontentls,  witli  reas(»n,  that  the  tnK*ha«fc 
eannot  he  to  the  inner  siile  of  the  line  drawn  from  th<»  spine  of  tlie  Uium 
to  tlie  tnberositv  of  the  isi^hium  iii  tlie  doi'std  disloeations. 


Fig.  355. 


FiQ,  356. 


f 


A-   •  ' 


Anterior  dtaloctttion  of  litrnd  of  femur. 


Pnatertor  diiloention  of  head  of  fctnnr 


Manipulation  for  KKDrcTioN. — It  is  a  rtn'oirnized  fart  that 
everj'^  disloeati*»n  the  head  should  rt^tniee  the  patli  alon^x  which  it  jms? 
darinji2:  disphteenient.  It  slionld  be  rtHriend>ered  that  in  the  dorsal  dis- 
location tlie  head  est^apes  from  the  eapside  in  tlie  lr>w(»r  posterior  thin!  of 
the  marf^in  of  the  a(*rtalndnm,  and  in  the  anterim*  disk:ieatious  it  ej?capes 
from  the  lower  anterior  third.  The  liead  of  the  l>one  is  to  be  broM-l  ' 
to  these  points  as  a  first  step  in  redneticai.  It  was  plainly  stated  in  iin 
patli(dit<j:y  iff  dtslc>eati*)ns  that  stronj^^  rotiition  eilWted  greater  hiceraticm 
during  tlie  escape  of  the  head  than  when  tlie  head  \ras  lifted  by  leverage 
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through  the  capsule ;  so  now  strong  rotation  is  a  dangerous  element  in 
reduction.     It  must  be  carefully  used  when  employed. 

Reduction  of  Dorsal  Dislocations. — Kocher's  Method. — The 
patient  should  lie  on  a  folded  blanket  or  mattress  placed  on  the  floor  or 
on  a  table.  The  luxated  thigh  is  rotated  inward  and  flexed  to  a  right 
angle.  This  brings  the  head  to  the  acetabulum,  and  it  is  then  lifted 
upward,  the  thigh  rotated  outward,  and  straightened  as  it  is  brought 
downward  parallel  with  the  other  thigh.  There  is  a  purpose  in  each 
of  these  movements — viz.  the  inward  rotation  relaxes  the  capsule  and 
ilio-femoral  ligament,  lifts  the  head  from  the  posterior  surface  of  the 
pelvis,  and  makes  it  movable.  The  subsequent  flexion  of  the  thigh  to 
a  right  angle  carries  the  head  downward  below  the  uninjured  part  and 
brings  it  opposite  to  the  tear  in  the  capsule.  This  is  done  wimout  the 
application  of  force.  One  must  be  cautious  in  the  forcible  flexion, 
otherwise  it  may  happen  that  the  head  will  slip  around  the  under  mar- 
gin of  the  socket  ana  produce  a  forward  dislocjation  into  the  obturator 
foramen.  With  the  upward  pull  the  ilio-femoral  ligament  and  the  cap- 
sule, chiefly  at  its  upper  posterior  circumference,  are  put  on  the  stretch 
as  the  head  is  lifted  up  to  the  border  of  the  acetabulum,  while  with  out- 
ward rotation,  through  the  tension  of  the  ilio-femoral  ligament,  the  tro- 
chanter is  fixed  and  the  head  is  forced  into  the  acetabulum  by  the  parallel 
extension  of  the  leg. 

Middeldorpf^s  method  of  reducing  posterior  di.slocations  is  the  following: 
Strong  flexion,  abduction,  and  outward  rotation  of  the  extremity.  The  strong 
flexion  lifts  the  head  from  the  pelvis  and  brings  it  opposite  to  the  tear  in  the 
capsule;  abduction  puts  the  ilio-femoral  ligament  on  tension  and  brings  the  head 
to  the  margin  of  the  acetabulum ;  and  the  outward  rotation  lifts  the  head  into 
position.    The  leg  is  now  extended  parallel  to  the  other. 

The  ease  with  which  passive  movements  in  all  directions  can  be  made  and  the 
snap  of  the  joint  surfaces  coming  in  contact  with  each  other  in  both  methods 
prove  that  reduction  has  taken  place.  The  inexperienced  operator  must  be  careful 
DOt  to  mistake  an  obturator  luxation  which  he  has  produced  by  his  manipulations 
for  an  anterior  displacement  or  a  reposition  of  the  bone. 

Allies  Method, — The  patient  lying  supine,  the  surgeon  kneels  by  his  side,  and 
if  the  right  femur  is  dislocated  he  seizes  the  ankle  with  his  right  hand  and  places 
the  bent  elbow  of  his  left  arm  beneath  the  popliteal  space:  (1)  he  now  turns  the 
bent  leg  outward  (inward  rotation)  by  means  of  the  ankle  and  lifts  upward  (sky- 
ward) ;  (2)  then  turns  the  bent  leg  inward  (outward  rotation)  and  brings  th«  femur 
down  in  extension. 

The  following  is  Kocher^s  method  of  reducing/  forward  suprapvhic 
dislocations :  The  patient  is  placed  on  a  table.  Hyperextension  is  then 
made,  and  followed  by  flexion  with  simultaneous  pressure  upon  the 
head  of  the  thigh,  and  finally  inward  rotation. 

The  hyperextension,  and  perhaps  with  it  some  increased  outward 
rotation  and  abduction  of  the  leg,  lifts  the  head  from  the  pubis.  In  this 
movement  we  use  the  femur  as  a  lever,  the  long  arm  of  which  is  the 
shaft,  the  short  arm  the  neck,  and  the  greater  trochanter  the  fulcrum. 
When  the  head  is  freed  from  the  margin  of  the  pubis,  it  is  pressed  with 
the  hand  downward  and  outwanl  toward  the  acetabulum,  so  that  during 
the  relaxation  of  the  ilio-femoral  ligament  and  the  necessary  flexion  it 
will  not  slip  again  to  the  pubis.  The  flexion  is  c^irried  to  the  extent  of 
a  right  angle,  by  which  movement  the  capsule  is  made  tense,  and  inward 
rotation  now  brings  the  head  into  the  ai^etabulum. 
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Middeldorpf^s  method  of  reducing  this  dislocation  is  by  hyperextension,  strong 
flexion,  adduction,  and  inward  rotation.  The  hyperextension  is  done  for  the  same 
purpose  as  in  the  previous  method.  The  leg  is  flexed  much  more  than  Id  the  pre- 
vious method,  amounting  to  an  acute  angle.  By  the  flexion  the  head  is  moved 
down  to  the  slanting  surface  of  the  margin  of  the  acetabulum,  and  the  movement 
of  adduction  which  follows  brings  the  head  nearer  into  position,  so  that  the  inward 
rotation  can  complete  the  reposition.  In  both  methods  the  patient  lies  on  the 
margin  of  a  table,  so  that  there  is  no  hindrance  to  the  hyperextension. 

Th^  forward  infrapubic  disloccUion  of  the  thigh  is  reduced  by  Kocher 
by  making  flexion  to  a  right  angle,  extension  on  the  leg  in  this  position, 
and  strong  outward  rotation.  The  flexion  of  the  thigh  is  necessary  to 
relax  the  ilio-femoral  ligament.  Where  the  thigh  is  thus  flexed  to  a 
right  angle  no  part  of  it  is  on  tension.  We  now  w^ant  to  use  the  capule 
in  the  rotation,  and  we  make  a  strong  i)ull  on  the  leg,  so  that  it  will  be 
put  on  tension.  The  thigh  is  now  turne<1  outwartl  as  far  as  possible, 
extension  being  made  on  it  during  the  rotation.  The  result  is  that  the 
ilio-feraoral  ligament  draws  the  nead  into  pasition. 

One  reduces  a  perineal  dislocation  by  Middeldorpfn  method  by  flex- 
ing the  thigh  to  a  right  angle,  following  this  by  aaduction  and  inward 
rotation.  The  flexion  in  the  given  position  of  the  leg  relaxes  the  ilio- 
femoral ligament  and  makes  the  head  free  in  its  position.  In  order  to 
prevent  the  following  adduction  from  carrying  the  head  around  the 
acetabulum  and  producing  an  ischiatic  di.slocation,  a  folded  towel  is 
passed  around  the  thigh  at  its  upper  extremity,  and  a  strong  pull  up- 
ward is  made  upon  it.  The  adduction  brings  the  head  to  the  margin  of 
the  acetabulum,  and  the  inward  rotation  brings  it  into  position. 

The  downward  or  infracotyloid  dislocation  is  reducea  by  extension  in 
the  given  position  of  the  leg — that  is,  in  a  flexed  and  an  abducted  posi- 
tion and  then  rotating  the  leg  outward. 

The  upward  or  supra^otyloid  dislocation  is  best  reduced  by  a  folded 
towel,  and  finally  inward  rotation  completes  the  reduction. 

Dr.  Allis  directs  for  replacement  of  the  head  in  the  anterior  or  inward  dislo- 
cations— 

1,  Flex  and  abduct  the  femur;  2,  make  traction  outward;  3,  fix  the  head  by 
digital  pressure  and  adduct. 

Dr.  Allis  strongly  cautions  the  operator  not  to  adduct  until  after  he  has  made 
traction  outward.     He  directs  for  reduction  by  means  of  external  rotation — 

P^jrst  step,  flex  the  thigh,  but  not  to  a  perpendicular;  second  step,  adduct, 
carrying  the  knee  obliquely  inward  and  downward ;  third  step,  rotate  outward. 

Redaction  by  Means  of  Rotation  Inward, — Bigelow  puts  this  manoeuvre 
at  the  head  of  his  ten  rules.  His  directions  are — "  Flex  the  limb  toward 
the  ]KT|XMidic'idar,  and  abduct  a  little  to  disengage  it  from  the  bone ; 
then  rotate  the  thigh  strongly  inward,  adducting  it  and  carrying  the 
knee  to  the  floor.  The  tnxilianter  is  then  fixed  by  the  Y-ligament  and 
the  obturator  muscle,  which  serve  as  a  fulcrimi.  While  these  are  wound 
up  and  shortened  by  rotation  the  descending  knee  pries  the  head  upward 
and  outward  to  the  scx'ket." 

Ride. — First  step,  flex  the  thigh,  but  not  to  a  jx^rpendicular ;  second 
step,  rotate  strongly  inward  ;  tiiird  step,  adduct  and  carry  knee  to  the 
floor. 

All  dislocations  of  the  hip  should  be  treated  after  i^eduction  l)y 
rest  ^rkA  nuiet.     This  is  es|)ecially  important  in  young  subjects.     The 
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Hodgen   suspension   splint  for  a  few  weeks  is  most  comfortable   and 
efficient. 

The  Patella. 

A  dislocation  outward  results  occasionally  from  a  violent  muscular 
contraction  of  the  quadriceps  extensor  muscle.  The  patella  is  then 
slipi)ed  over  the  articular  surface  of  the  external  condyle.  It  may  also 
be  dislocated  outward  by  a  blow  upon  the  inner  border  of  the  patella. 
These  dislocations  occur  when  the  leg  is  extended.  If  complete,  the 
internal  border  is  directed  forward  and  the  articular  surface  is  directed 
toward  the  middle  line  of  the  leg,  and  the  margin  of  the  {mtella  is  against 
the  side  of  the  condyle ;  but  in  the  incomplete  dislocation  the  rotation  is 
reversed,  and  the  outer  border  is  inclined  forward,  while  a  part  of  the 
articular  surface  is  still  in  contact  with  the  articular  surface  of  the  exter- 
nal condyle. 

Dislocations  inward  are  very  rare,  and  are  always  produced  by  direct 
violence.  These  dislocations  are  mast  likely  to  occur  when  the  capsule 
is  relaxed.     Laceration  of  the  capsule  is  generally  present. 

Reduction  is  effected  by  flexing  the  thigh  strongly  on  the  body,  and 
by  pressing  firmly  on  the  sharp  projecting  edge  of  the  patella  so  as  to 
rotate  its  articular  surface  toward  that  of  the  femur.  The  edge  against 
the  condyle  is  freed  and  the  muscle  pulls  it  into  place. 

Vertical  rotation  of  the  patella  occurs  from  a  blow  when  the  leg  is 
partly  flexed.  The  rotation  is  usually  outward,  so  that  the  articular 
facet  looks  inward. 

Manipulation  while  the  leg  is  fully  extended  may  reduce  the  disloca- 
tion. It  may  also  be  reduced  by  sudden  and  forcible  flexion.  This 
manoeuvre  may  increase  the  damage  to  the  joint.  The  close  investment 
of  the  displaced  patella  by  a  rent  in  the  capsule  may  render  incision 
necessary  to  effect  its  release  and  reduction. 

These  dislocations  are  painful  and  the  disability  is  complete.  Recovery 
is,  however,  prompt  and  good  after  moderate  rest 

The  Enee. 

Traumatic  anterior  dislocations  of  the  tibia  are  more  frequent  than 
the  posterior  dislocations.  The  posterior  dislocation  frequently  results 
from  pathological  changes  in  the  joint-tissues.  The  ligaments  soften 
and  muscular  action  determines  the  gradual  pathological  displacement. 
The  anterior  dislocation  is  produced  by  hyperextension  or  by  a  blow  upon 
the  anterior  surface  of  the  thigh  or  the  posterior  surface  of  the  leg.  It 
is  more  frequently  incomplete  than  complete.  The  capsule  and  the  lat- 
eral ligaments  are  ruptured  in  the  complete  form.  The  pressure  of  the 
condyles  of  the  femur  on  the  vessels  in  the  i)opIiteal  space  is  a  serious 
and  frequent  complication  in  this  injury. 

The  leg  is  generally  extended  ;  slight  rotary  displacement  of  the  tibia 
is  present.  In  the  complete  form  shortening  is  evident.  The  projec- 
tion of  the  tibia  in  front  of  the  condyle  gives  contour  to  this  deformity. 

Reduction  is  easily  effected  by  traction  and  coaptation.  Flexion  may 
also  be  used  in  effecting  reduction,  but  hyperextension  is  dangerous. 
Compound  dislocations  of  the  knee-joint  should  meet  with  conservative 
aseptic  treatment  unless  the  {K)pliteal  vessels  are  completely  destroyed. 
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Dislocations  backward  are  less  frequent,  and  are  produced  by  direct 
violence  and  also  by  indirect  violence,  as  in  cases  where  the  leg  is  caught 
and  held  in  a  fixed  position  and  the  body  pushed  forward  until  the  femur 
is  carried  forward  by  rupture  of  the  capsule  and  |)artial  or  complete  rup- 
ture of  the  lateral  ligaments  of  the  joint.  Hyperextension  is  usually 
present.  The  contour  of  the  condyle  of  the  femur  in  front  and  of  the 
tibia  behind,  with  shortening  in  the  complete  form,  indicates  the  diag- 
nosis. The  vessels  are  not  so  likely  to  be  injured  in  this  form  as  in  tlie 
forward  dislocation. 

Traction  with  coaptation^  and  possibly  flexion,  will  accomplish  reduc- 
tion. 

Lateral  dislocation  of  the  knee  may  occur  by  forced  lateral  flexion. 
Torsion  also  enters  as  a  factor  in  producing  these  dislocations.  They  are 
most  frequently  incomplete.     The  outward  dislocation  is  most  common. 

The  SYMPTOMS  are  found  in  the  changed  outline  of  the  joint.  The 
injury  to  the  joint-tissues  depends  upon  the  extent  of  the  displacement 
and  the  manner  of  production.     Reduction  is  easy. 

All  of  these  dislocations  at  the  knee  require  a  prolonged  rest  of  six 
weeks  to  four  months.  A  plaster-of- Paris  splint  is  best  suited  to  these 
cases.  Immediately  after  the  injury  it  may  be  necessary  to  use  local 
treatment  to  control  the  inflammatory  process.  A  posterior  splint  or 
the  Hodgen  suspension  splint  should  be  temporarily  used  to  keep  the 
injured  joint  at  rest. 

The  Semilunar  Cartilekges. — Dislocations  of  portions  of  the  semi- 
lunar  cartilages  may  occur.  A  fragment  of  the  c^irtilage  is  displaced 
either  toward  the  intercondyloid  notch  or  it  is  displaced  toward  the 
periphery,  so  that  it  projects  as  a  ridge  at  the  border  of  the  tibia.  The 
explanations  of  its  pathology  are  not  full  and  complete. 

The  SYMPTOMS  simulate  those  of  a  loose  cartilage  in  the  joint.  It  is 
produced  by  torsion  and  flexion  of  the  joint.  The  most  serious  disability 
is  exhibited  when  the  cartilage  is  displaced  into  the  joint.  The  loose  sec- 
tion is  not  infrequently  pulled  into  the  joint  during  flexion,  but  is  apt  to 
appear  again  at  the  margin  when  the  leg  is  straiglitened.  If  it  is  entan- 
gled in  the  joint,  the  disability  is  complete  until  it  is  again  freed  fnmi 
its  abnormal  position.  This  can  usually  be  acomplished  by  rotation, 
sudden  flexion,  and  extension. 

The  symptoms  vary.  The  cartilage  may  be  outlined  as  a  ri(lg<»  along 
the  border  of  the  tibia,  especially  along  the  inner  anterior  border.  A 
patient  may  be  walking  or  kneeling  and  the  hixated  cartihige  may  be 
pulled  into  the  joint.  A  sudden  loss  of  function,  with  sharp  jxiin  and 
perhaps  swelling  of  the  joint,  discloses  the  condition. 

The  only  treatment  available  is  to  put  a  limitation  on  the  flexion 
of  the  joint  or  an  operative  procedure  to  fasten  the  cartilage*  to  the 
head  of  the  tibia.     The  result  of  the  ojK'ration  is  said  to  be  satisfacti^rj*. 

The  Fibula. 

The  upjx^r  end  of  the  fibula  has  been  displaced  forward  by  forcible 
inward  rotation  of  the  foot  while  in  full  extension.  The  extensor  nui>- 
cles  are  supposed  to  have  pulled  it  forward  out  of  place.  It  is  alsi^dij^- 
located  backward  by  the  forcible  contraction  of  the  bict^ps. 
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An  upward  dislocation  may  occur  as  a  complication  of  fracture  of 
the  tibia  or  by  an  upward  displacement  at  both  ends.  The  displace- 
ments are  easily  reduced  by  pressure  on  the  head  of  the  bone  witn  the 
foot  at  a  right  angle  with  the  axis  of  the  leg.  It  can  be  retained  by 
pads  and  supports.  The  backward  dislocation  is  more  uncertain  in  sta- 
bility of  position  after  reduction.  Rest  in  a  fixed  position  should  be 
enforced.  The  lower  end  is  rarely  dislocated  or  detached,  except  as  a 
complication  of  fracture. 

The  Foot. 

The  dislocation  may  be  backward,  forward^  or  inward.  The  outward 
dislocations  are  associated  with  a  Pott's  fracture.  The  boAikward  dislo- 
cation is  produced  by  extreme  plantar  flexion.  The  lateral  ligaments 
are  torn  and  the  capsule  more  or  less  fully  lacerated,  and  a  fracture  of 
the  external  malleolus  is  often  present.  The  foot  appears  shortened  in 
front,  the  heel  is  lengthened.  An  incomplete  backward  dislocation  is  a 
frequent  accompaniment  of  Pott's  fracture.     A  forward  dislocation  is 

Produced  by  extreme  dorsal  flexion  with  forward  pressure  on  the  heel, 
'he  astragalus  can  be  outlined  in  front  of  the  tibia.  The  inward  dislo- 
cation of  the  foot  is  most  frequently  produced  by  supination  and  adduc- 
tion of  the  foot.  The  astragalus  has  its  external  bomer  displaced  down- 
ward, and  rests  below  and  in  front  of  the  external  malleolus.  The 
external  lateral  ligament  is  torn,  and  the  inner  border  of  the  astragalus 
is  inclined  upward  against  the  tibia.  The  dislocation  of  the  ankle  is 
easily  reduced  by  traction,  pressure,  and  by  dorsal  or  plantar  flexion  and 
by  eversion  of  the  foot.  Rest  in  a  plaster  cast  for  a  few  weeks  restores 
the  foot  and  gives  good  functional  activity. 

Ttie  foot  is  sometimes  dislocated  from  the  astragulus.  The  displace- 
ment is  backward  and  inward  or  ba^ckward  and  outward.  It  is  exceed- 
ingly rare  to  have  an  anterior  displacement.  The  backward  dislocations 
are  incomplete,  for  the  articular  surface  of  the  astragalus  remains  in 
contact  with  some  portion  of  the  surface  of  the  calcaneum.  The  head 
of  the  astragalus  is  on  the  dorsum  of  the  scaphoid,  or,  if  the  backward 
displacement  is  very  great,  it  may  project  forward  so  as  to  rest  on  the 
cuneiform  bone.  It  shifts  to  the  outer  margin  or  on  to  the  cuboid  or 
inward  along  the  margin  of  the  scaphoid,  with  the  character  of  the 
lateral  displacement  of  the  foot :  these  dislocations  result  from  torsion 
of  or  wrenches  of  the  foot.  The  foot  is  shortened  anteriorly ;  the  head 
of  the  astragalus  is  prominent.  If  the  foot  is  displaced  outward,  it  is 
also  everted,  and  the  internal  malleolus  is  prominent ;  but  if  the  foot  is 
to  the  inside,  it  is  inverted  and  the  external  malleolus  is  prominent. 
It  is  said  that  sometimes  the  tibial  tendons  grasp  the  head  of  the 
astragalus  in  such  a  way  as  to  make  reduction  difficult,  or  the  posterior 
margin  of  the  astragalus  may  be  caught  in  the  groove  of  the  calcaneum 
and  be  difficult  to  dislodge.  The  leg  should  be  flexed  on  the  tliigh,  and 
extension  and  manipulation  of  the  foot  resorted  to  in  the  effort  at 
reduction. 

The  astragalus  may  he  dislocated  from  the  tibio-fibular  articulation, 
as  also  from  the  calcaneo-scaphoid  attachment.  It  occurs  as  a  result  of 
falls  upon  the  foot  or  of  twists  or  wrenches  of  the  foot.     The  forward 
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and  outward  displacement  is  most  frequent.  The  foot  is  in  full  plantar 
flexion  when  it  occurs.  The  head  of  the  bone  is  prominent,  the  foot  is 
inverted  or  everted,  making  prominent  one  malleolus  or  the  other. 
Backward  dislocation  is  very  rare,  and  is  produced  when  the  foot  is  in 
extreme  dorsal  flexion.  Outward  and  inward  dislocation  is  very  rare, 
as  is  also  the  dislocation  of  the  astragalus  about  its  own  axis.  In  this 
displacement  the  version  may  be  complete,  the  upper  surface  looking 
downward  and  the  lower  upward. 

Reduction  of  the  dislocation  of  the  astragalus  is  not  always  possible. 
If  it  can  be  perfectly  accomplished,  the  functional  result  may  be  good, 
but  if  it  is  not  possible,  primary  resection  is  the  safest  procedure. 
Amputation  may  oecome  necessary. 

Dislocation  of  the  tarsal  bones  may  occur. 

The  DIAGNOSIS  is  not  usually  very  difficult.  If  they  can  be  pushed 
into  place,  they  may  recover  their  function,  but  if  the  injury  is  com- 
pound or  if  it  suppurates,  then  the  bone  should  be  removed. 

The  metatarsal  bones  may  be  dislocated.  The  first  and  second  alone 
are  in  conjunction  with  the  others.  The  third,  fourth,  and  fifth  are  not 
separately  dislocated,  but  may  be  associated  in  a  dislocation.  They  can 
be  forced  into  position,  and  if  extensive  injury  does  not  complicate  the 
case,  the  recovery  is  usually  with  a  good  foot 
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220 
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Allen  surgical  pump,  262,  263 
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treatment  of,  224 
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A.  C.  E.  mixture,  292 
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treatment,  298,  299 
Howard's  method,  274,  299 
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Sylvester's  method,  273,  299 
cardiac  failure,  301 
treatment,  301 
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administration,  inhalers,  295,  296 

with  oxygen,  296 
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death  from,  291 
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choice  of  an  anaesthetic,  293 
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discovery  of,  285 
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action  of,  287,  288 
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manner  of  administration,  292 
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tion,  286 
local  anaesthesia,  302 
chemicals  used  for,  302 
Schleich  method,  303 
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administration  of,  293 
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bruit  in,  568 
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of  common  carotid,  579 
diagnosis  of,  567 
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in  :i;berniUT«»t>.  615 
Ana,  aiwiiri*m»  ot.  571* 
ArT»?w-w.xi[>ls*  poiiODed,  249 
Arter-ai  varix.  566 
Ar:eri'^-?*.^ien.*i5  .atheroma),  554 
.Vrteriek  aneurism  of.  556 
a:hen>ma  of.  554 
dii!ii2e^3,  554 
liK'alizeil.  554 
a:rophy  of,  548 
calcitiiraiion  of.  553 
emlK'li  in.  560 
fatty  degeneration  of,  553 
indamniation  of,  551 
acute.  552 
purulent.  553 
syphilitic,  552 
tuberculous,  553 
injury  to,  321 
malibrniations  and  malpositions  of,  548 
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Arteries,  structure,  547 
surgical  injuries  and  diseases  of,  547 
thrombi  in,  549 
changes  in,  550 
obstructive,  550 
parietal,  549 
tlirombosis  of,  549 
Arteriotoniy,  201 
Arteritis,  551 
Arthrectoniy,  629 

for  tuberculosis,  623 
Artliritis,  acute  suppurative,  595 
arthropathic,  616 
deformans,  603 
following  burns,  481 
tubercular,  612 
Arthrodesis,  630 
Arthropathic  arthritis,  616 
Arthrotomy  for  tuberculosis,  623 
Artificial  respiration,  273 

methods,  273,  274 
Asepsis,  definition  of,  364 
sterilization,  364 
by  chemicals,  365 
of  field  of  operation,  367 
of  head,  367 
by  lieat,  364 
mechanical,  366 
Aseptic  blood-clot  in  treatment  of  disease 
of  bone,  671 
fever  in  wounds,  320,  381 
solutions,  377 
siirgerv,  364 
wouna  fever,  118 
Aspiration,  26^^ 
Astragalus,  dislocation  of,  775 
Atheroma,  554 
causes,  554,  555 
cyst,  446 
treatment,  556 
Atheromatous  abscess,  554 

ulcer,  554 
Atrophic  elongation  of  bones,  679 
Atrophjr,  classification  of,  30 
definition  of,  30 
following  acute  infectious    processes    in 

bone,  657 
and  hypertrophy,  difference  between,  27 
pathological,  31 
as  a  result  of  continuous  pressure,  31 
trophoneurotic,  31 
treatment,  31 
physiological,  30 
Auto-infection,  109 
Auto-intoxication,  109,  111 
causes  of  109,  111 
ferments  in,  110 
intestinal  putrefaction,  111 
treatment  by  purgatives,  113 
general,  114 
by  urea,  112 
by  venesection,  111.  112 
urea  in,  110 

value  of  venesection  in,  111,  112 
Avicenna's  method  of  reducing  dislocations 

of  shoulder,  760,  761 
Axillary  artery,  aneurism  of,  578 


BACILLUS  Anihracis,  75 
of  bubonic  plague,  76 
coli  communis,  73 

in  bone  diseases,  649 
diphtheria^,  74 
of  glanders,  149 
of  influenza,  76 
leprae,  75 

of  malignant  oedema,  75,  155 
mallei,  75 

oedematis  maligni,  75, 155 
pneumoniae  Friedlander,  75 
proteus,  74 
pyocyaneus,  74 

'  antagonizing  anthrax  poison,  154 
of  Rausch brand,  76 
of  rhinoscleroma,  76 
septicsemise  hsemorrhagicse,  76 
tetanus,  75,  139 
tuberculosis,  75,  160 
in  bone,  658,  et  seq. 
as  a  pyogenic  organism,  76 
typhi  abdominalis,  74 
Bacteria  of  pus- formation,  70 
classification  of,  70 
facultative  pyogenic,  70,  74 
obligate  pyogenic,  71 

bacillus  coli  communis,  73 

pyocyaneus,  74 
colon  tiacillus,  73 
diplococeus  pneumonifie,  72 
gonococcus,  73 
micrococcus  lanceolatus,  72 

tetragonus,  73 
staphylococcus  pyogenes  albas,  71 
pyogenes  aureus,  71 
pyogenes  citreus,  71 
streptococcus  erysipelatis,  71 
pyogenes,  71  * 

their  elimination,  68 
Bacterial  determination  as  an  indication  in 

treatment,  77 
Balanitis,  218 

treatment  of,  223 
Bandages,  283 
Bandaging,  281 
materials  used,  282 
kinds,  283 
Barbados  leg,  527 
Barton's  bandage,  284 
Behring's  diphtheria  serum,  115 
Beriberi,  234 

Bier's  treatment  of  joint  tuberculosis,  177 
Bigelow's  rule  for  reduction  of  anterior  or 

inward  dislocations  of  hip,  772 
Bile,  action  of,  as  cause  of  auto-intoxication, 
113 
in  blood,  111 
Billroth's  angio-neurotic  gangrene,  106 

chain-stitch,  269 
Bites,  from  snakes,  247 
insect,  248 
reptiles,  248 
treatment.  248,  249 
Black  leff,  lo6 
(piarter,  156 
Bladder,  gunshot  wounds  of,  348 
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Bladder,  tuberculosis  of,  174 

wounds  of,  following  fracture  of  pelvis,  727 
Blisters,  rules  for  application,  265 
Blood,  abstraction  of,  by  arteriotomy,  261 
cupping,  261 
leeches,  262 
scarification,  261 
venesection,  260 
changes  in,  in  Hodgkin's  disease,  534 
corpuscles,  red,  46 
coruuscular  elements  of,  43 

classification  of,  44 
eosinophile  leucocytes,  44 
estimation  of  number  of  corpuscles,  47, 48 
examination  of,  47 
hsemocytometer,  47 
leucocytosis,  43 

leucocytosis  as  aid  in  diagnosis,  45 
lymphocytes,  43 
oligocythfemia,  46 
poikilocytosis,  46 
surgical  pathology  of,  32 
thrombosis,  32 
causes  of,  32 
classific:ition  of,  33 
thrombi,  34 
causes  of,  32 
foreign  bodies,  33 
micro-organisms,  33 
classification  of,  33 
as  to  cause,  34 
as  to  seat,  33 
transfusion  of,  270 
Blood-clot,  organization  of,  354 
Blood-vessels,  regeneration  of,  358 
Blue  pus,  81 
Bone,  abscess,  664 
treatment,  664 
acrdhiegaly,  680 
atrophic  elongation  of,  679 
callus  in,  861 
caries  of,  066 
causes  of,  660 
treatment,  606 
consequences  of  infection,  657 
contusion  of,  320 
epiphysitis,  acute,  0.50 
fragili'ty  of,  078,  079 
healing  by  second  intention,  361 
leprosy  of,  078 

lesion  of,  following  typhoid,  242 
diphtheria,  248 
scarlatina,  241 
Marie's  disease  of,  680 
marrow.  648 
necrosis,  667 

pathological,  667 
toxic,  6r)7 

treatment  of,  669 
traumatic,  007 
osteoarthropatliie  hypertrophiante  pneu- 

niique,  680 
osteomyelitis,  acute,  648 
complications,  052 
diagnosis  of,  0o3 
etiology  of,  r)53 
organisms  at  fault  in,  648 


Bone,  osteomyelitis,  pathology,  648 
prognosis,  652 
symptoms  of,  650 
treatment  of,  654 
osteomyelitis,  chronic  or  latent,  657 

causes  of,  657 
osteoporosis  of,  657 
osteopsathyrosis,  or  fragility  of,  678 
ostitis  deformans,  679 
Paget's  disease  of,  679 
parasitic  aflections  of,  672 
actinomycosis  of,  672 
hydatid  disease,  672 
pegs  and  sutures,  631,  642,  646 
periostitis,  acute  infectious,  655 
albuminosa,  656 
causes  of,  655 
treatment  of,  656 
regeneration  of,  359-  361 

following  osteomyelitis,  655 
resemblance  as  to  structure  and  diseases 

of,  to  lung,  647 
senile  fragility  of,  679 
seqiiestrum  formation,  669 
diagnosis,  670 
treatment,  670 
strength  of,  694 

suturing  for  delayed  union,  704 
syphilis  of,  664 

treatment  of,  665 
trophoneurotic  diseases  of,  673 
achondroplasia,  673 
osteomalacia,  675 
causes  of,  676 
treatment  of,  677 
rachitis,  674 

deformities  in,  675 
treatment  of,  675 
tuberculosis  of,  658 
acute  miliary,  660 

chronic  tubercular  osteomyelitis,  660 
cold  abscess  in,  659 
destruction  of  bone  in,  659 
pathological  luxations  in.  659 
pathology  of,  659,  660 
symptoms  of,  661 
treatment  of,  002 
extirpation,  603 
ignipuncture,  064 
non-operative,  682 
operative,  663 
varieties  of,  060 
tumors  of,  683 
carcinoma,  688 
cartilaginous,  683 
endothelioma,  088 
epithelioma,  088 
fibroma,  683 
myxomata,  685 
osteomata,  684 
sarcoma,  685 
seats  of,  686 

treatment  of,  687 
Bones,   lesions  of,  following  exanthematt, 
239 
dysentery,  240 
pneumonia,  240 
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Bones,  surgical  diseases  of,  647 
Boric  acid,  toxic  effects  of,  254 
Bouchard's  researches  on  auto-intoxication, 

109,  110 
Bougard's  paste,  465 
Bovinine  as  surgical  dressing,  98 
Brainerd's    method    of    treating    delayed 

union,  704 
Brasdor's  operation  for  treatment  of  aneur- 
isms, 57:! 
Breast,  carcinoma,  434 

Paget's  disease  of,  466 

surgical   diagnosis  and   examination  of, 
308 
Brigg*8  sterilizer,  372 
Bronchocele,  430 
Bruit  in  aneurism,  568 
Brunner's  method  of  sterilizing  catgut,  377 
Bryant's  line,  731 
Buck's  extension,  734 
Bunions,  275,  396,  513 

causes  of,  275 

treatment,  276 
Burns,  479 

cicatrices  following,  482 

classiHcation,  479 

complications  in,  481 

from  lightning,  484 

general  considerations  in,  480 

prognosis,  482 

svniptoms,  480 

theories  to  explain  lethal  action  of,  480 

treatment,  483 
Bur^ae,  396 

adventitious,  forming  bunions,  275 

affections  of,  510 

indammation  of,  511,  513 

mucosae,  510 

of  new  formation,  513 

simple,  enlarged,  512 

synovial,  396,  510 

tuberculosis  of,  173 
Bursitis,  acute,  511 

chronic,  511 

CALCANKUM,  fracture  of,  748 
Culiosities,  451 
Callus,  formation  of,  699 

ossification  of,  700 
Cancer  en  ciiirasse,  433 
Cancer-houses,  389 
Cancruni  oris,  104 
Carbolic  acid,  toxic  effect  of,  254 
Carbuncle,  82,  449 

diagndsis  from  anthrax  carbuncle,  450 
Carcinoma,  433 

of  bone,  688 

cutis,  467 

diflerential  diagnosis  from  sarcoma,  441 

lenticular,  467 

tuberosum,  467 
Caries,  666 

treatment,  666 

dental,  245 
Carotid  artery,   common,   ligation    of,   for 
aneurism,  579 

external,  aneurism  of,  579 


Carotid  artery,  internal,  aneurism  of,  579 
Carpo-metacarpal  dislocation,  765 
Carpopedal  cramp,  145 
Carpus,  dislocation  of,  765 
Carron  oil,  484 

Carrying  power,   preservation  of,   in  frac- 
tures of  humerus,  719,  720 
Cartilage,  repair  of,  356 

semilunar,  dislocation  of,  774 
Catgut,  chromicized,  377 

sterilization  of,  376 
Catheter,  271 

cleansing  of,  272 
Catheterization,  271 

catheters  used  in,  271 

normal  obstacles  to,  272 

technique  of,  271 

untoward  effects  of,  272 
constitutional,  273 
local,  272 
Cautery,  Paquelin's  thermo-,  266 
Cellulitis,  137 

relation  to  erysipelas,  137 

treatment  of,  137 
Cerebro-spinal  meningitis,  secondary  infec-. 

tion  in,  244 
Chancre,  187 

diagnosis  of,  191 

differential  diagnosis  of,  191 

varieties  of,  188 
Characteristic  pus  from  different  agencies, 

77 
Charbon,  151 

Charcot's  disease  of  joints,  606 
Chemotaxis,  50,  57 
Chest,  surgical  examination  and  diagnosis 

of,  307 
Chloride-of-ethyl  sprav,  302 
Chloroform,  290 

Cholera,  secondary  infection  in,  240 
Chondroma,  412 

of  hone,  683 
Chordee,  218 
Chvostek's  sign,  145 
Chvloc-ele,  523 
Chyluria,  528 

Cirsoid  aneurism,  418,  566,  583 
Clap  threads,  223 
in  urine,  229 
Clavus,  275,  451 
Clavicle,  dislocation  of,  754 

fracture,  712 
symptoms,  713 
Coagulation-necrosis  as  a  result  of  bacterial 

activity,  78 
Cocaine  for  local  anaesthesia,  303 
( 'occidia  in  tumors,  389 
Coccyx,  fracture  of,  728 
C'ohnheim's  embryonal  hypothesis  as  cause 
of  timiors,  388 

views  on  inflammation,  55 
Coley's  method  of  inoculation  in  inoi)erable 

malignant  growths,  442 
Collapse,  230 
Collar-button  abscess,  507 
Colles'  fracture,  722 

law  in  syphilis,  208 
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Colon  bacillus  as  cause  of  intestinal  toxaemia, 

113 
Comedo,  444 

Complications  of  fractures,  695 
Compound  dislocations,  753 
Condyloma,  206 
Congenital  dislocations,  750 

hematoma  of  sterno-mastoid,  490 
lymphangeiectases,  457 
muscular  deformities,  487 
nsevi,  453,  454 
syndactylism,  487 
webbed  knee,  489 
webbed  toes,  489 
Contusions,  319 
Copraemia,  113 
Cornea,  repair  of,  356 
Corns,  275 

treatment  of,  275 
varieties  of,  275 
Coronoid  process,  fracture  of,  721 
Cornu  cutaneum,  451 
Corpora  oryzoidea,  173,  610 
Corrosive  sublimate,  toxic  effect  of,  254 
Coud^  catheter,  271 
Cough,  dia^fnostic  signiiicance  of,  315 
Counter-irritation,  264 
value  of,  264 
by  actual  cautery,  266 
by  rubefacients,  264 
by  seton,  266 
by  vesicants.  265 
Cowjjeritls,  219 
Craniotabes,  675 
Cranium,  gunshot  wounds  of,  339 
Crepitus  in  fractures,  696 
Crutch  paralysis,  500 
Cupping,  261 
Cyst,  dermoid.  398 
sebaceous,  446 
diagnosis,  447 
treatment,  447 
Cystic  degene rut  ions,  397 
Cysticercus  cellulosus  cutis,  476 

in  muscles,  514 
Cystitis,  due  to  gonorrhoeal  infection,  220 
Cysts,  392 

classification,  392 
definition  of,  392 
glandular,  395 

of  pancreavS,  395 
hydroceles,  393 
of  neck,  394 
of  canal  of  Nuck,  394 
pseudo-,  39") 
hydatid.  397 
neural,  397 
synovial,  396 
retention,  392 
sebiicoons,  430 
tubulo-,  392 
allantoic,  392 
of    remains    of    WolflSan    bodv,    392, 

393 
of  vilello-intestinal  duct,  392 
and  tumors,  385 
Czemy  suture,  270 


DACTYLITIS  SYPHILITICA,  209 
Daland's  hiematokrit,  47 
Deformities  in  fractures,  695,  697 
Delayed  union,  703 
m  bone,  361 
causes,  703 
treatment,  704 
Delirium  tremens,  251 
causes  of,  251 
symptoms,  251 
treatment,  252 
Dentition  in  rickets,  237 
Derniatolysis,  412 
Dermoids,  398 
Desault's  bandage,  283 
Destruction  of  bacteria,  68 
Diagnosis,  differential,  belween  benign  and 
malignant  growths,  440 
epithelioma  and  tuberculosis,  441 
sarcoma  and  carcinoma,  441 
surgical,  304 
Diagnostic  features  of  malignant  growths. 

440 
Diphtheria,  secondary  infection  in,  243 
Disinfecting  agents,  364,  365 
Dislocation,  compound,  of  joints,  treatment 
590 
of  humerus,    complicating    fracture   of 
surgical  neck,  717 
Dislocations,  750 
classification  of,  750 
complications  of,  751 
compound,  750.  753 
congenital,  750 
definition,  750 
differential    diagnosis    between    it    and 

fracture,  752 
etiology  and  mechanism  of,  751 
nearthrosis  in,  753 
pathology  of  recent  dislocations,  751 
repair  in,  752 
symptoms,  752 
traumatic,  750 
treatment  of,  752 

unreduced,  special,  pathology  of,  751 
Dislocations,  special,  753 
astragalus,  775 
carpo-metacarpal,  765 
carpus,  756 
clavicle,  754 

treatment,  755 
elbow,  762 

both  bones  backward,  762 
both  bones  forward,  763 
fibula,  774 
foot,  775 

from  astragalus,  775 
hip,  768 

classification  of,  768 

differential  diagnosis.  770 

dorsal  reduction   bv  Kocher's  method, 

771 
infracotyloid  or  downward,  772 
infrapiibic,  772 

manipulation  for  reduction.  770 
siipracotyloid  or  upward,  772 
suprapubic  reduction,  771 
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Dislocations,  hip,  symptoms,  759 
jaw,  753 
knee,  773 
anterior,  773 
backward,  774 
lateral,  774 

semilunar  cartilages  in,  774 
metacarpo-phalangeal,  765 

treatment,  766 
radio-ulnar  joint,  765 
radius,  763 
ribs,  754 
shoulder,  prognosis  in,  761 

old,  761 
shoulder-joint,  755 
classification  of,  756 
symptoms  of,  757 
treatment,  768 
sternum ;  754 
Dissection  wounds,  treatment  of,  136' 
Diverticula,  395 
intestinal,  395 
pharyngeal,  396 
vesical,  395 
Drainage,  370,  371 
in  compound  fractures,  702 
of  joints,  590 
Dressings,  375 
indication  for  change  of,  381 
sterilization  of,  375 
Duchenne's  disease,  4^9 
Dugas*  test  for  dislocation  of  shoulder,  757 
Dupuytren's  claisification  of  bums,  479 
contraction,  500 
etiology  of,  500 
treatment,  501 
Dysentery,  240 
followed  by  pyogenic  infection,  240 

ECHINOCOCCUS  in  muscles,  614 
Ecthymaform  syphilide,  199 
Elbow,  dislocation  of,  762 

excision  of,  632 

synovitis  of,  596 
Electrolysis  in  naevi,  546 
Elephantiasis,  420,  457,  459,  626 

chief  seats,  460 

etiology,  460 

of  genitals,  627 
treatment,  528 

g^rsecorum,  179 

symptoms,  525 
treatment,  526 
Elimination  off  bacteria,  68 
Emboli  in  arteries,  560 
Embolism.  37 

causes  of,  38 

definition  of,  37 

fat,  40 

result  of,  39 
Embryonal  hypothesis  of  Cohnheim   as  a 

cause  for  tumors,  388 
Emphysema  following  fractures,  705,  711 
Emprosthotonos,  141 
Empyema,  86 

difference  between  abscess,  86 
Encephaloid,  403 


Endarteritis,  552-554 

Endocarditis,  secon<iary  infection  in,  244 

Endoscope,  226 

Endothelioma,  438 

of  bone,  088 
Entero-sepsis,  113 
Epicondyles,  fracture  of,  718 
Epidermis,  regeneration  of,  356 
Epidermization,  355 
Epididymis,  tuberculosis  of,  174 
Epididymitis,  220 

treatment  of,  224 
Epiphyseal  fractures,  702 
Epiphysis,  separation  of  lower  end  of  hu- 
merus, 718 
Epiphysitis,  acute,  656 
Epithelioma,  426 

of  bone,  688 

deep-seated,  463 

diagnosis,  464 

differential  diagnosis  of,  464 
from  tuberculosis,  441 

microscopically,  464 

papillary,  463 

of  scars,' 482 

superficial,  462 

treatment,  465 
Equinia,  149 
Eruptions  due  to  drugs,  118 

of  erysipelas,  132,  134 

erythema,  119 

in  fever,  118 

hemorrhagic,  119 

in  pyseniia,  128 
Erysipelas,  130 

constitutional,  132 

definition  of,  130 

diagnosis  of,  134 

epidemic  form,  130 

etiology  of,  130 

infectiousness  of,  131 

local,  133 

of  mucous  membranes,  133 

of  new-born,  131 

organism,  relation  to  streptococcus,  130 

pathology  of,  131 

phlegmonous,  130 

post-mortem  appearances,  134 

precautions  in,  136 
local  treatment,  136 

prognosis  in,  134 

relation  to  cellulitis,  137 

source  of  infection,  131 

symptoms,  132 

synonyms  of,  130 

of  synovial  membranes,  134 

toxines  in  ino^ierable  malignant  growths, 
130,  134,  442 

traumatic,  130,  132 

treatment  of,  135 

wandering,  132 
Erysipeloid,  137 
Erythema  induratum,  475 

multiforme,  119 
Erythromelalgia,  20 

in  gangrene,  103 
Esmarch's  inhaler,  295 
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Esraarch's  tourniquet,  258 
Ether,  287 
Ethyl  bromide,  292 
Excisions,  indications  for,  629 
instruments  required,  631 
intermediary,  630 
of  joints,  629 
primary,  630 
secondary,  630 
special,  631 
ankle,  643 

after-treatment  of,  644 
methods,  643 
results  of,  644 
elbow,  632 

after-treatment,  634 
indications  for,  632 
methods  of,  632 
results  of,  634 
fingers,  thumb,  and  metacarpus.  636 
foot,  644 
osteoplastic,  644 
results  of,  646 
hip,  637 
after-treatment  of,  639 
indications  for,  637 
methods,  637 
results  in,  639 
knee,  640 
after-treatment  of,  642 
fixation  of  bone  surfaces  in,  642 
methods,  640 
results,  642 
shoulder,  631 

after-treatment,  632 
results  of,  632 
subperiosteal  method,  630 
wrist,  634 

after-treatment,  636 
indications  for,  634 
methods,  635 
results  of,  636 
Exostoses,  415,  684 
Extracapsular  fracture  of  neck  of  femur, 

729 
Exudates,  24 

clarification  of,  24 

dillerence    between     infiammatory     and 

hypersemic,  25 
fibrinous,  24 
purulent.  25 
serous,  24 

FACE,  gunshot  wounds  of,  341 
Fuli>e  passages,  272 
Faraba'uf 's  instrument  for  reducing  dislo- 

c"ation  of  thumb,  767 
Farcy,  149 

Fascia,  contraction  of  ( Dupuy tren's),  etiol- 
ogy, 500 
rt'genenition  of,  356 
Fut-einbolisni.  40 
causes  of,  41 

diagnosis  from  sliock,  231 
prognosis  in,  42 
symptoms,  42 
treatment,  42 


Fehleisen's  coccus,  130 

Fell's  apparatus  for  forced  respiration,  274 

Felon,  606 

bone,  656 
Femoral  artery,  aneurism  of,  582 
Femur,  fracture  of,  7i59 
intercondyloid,  733 

treatment,  734 
supraoondyloid,  733 
of  lower  end,  733 
of  neck,  729 
symptoms,  730 
treatment,  734 
of  shaft,  732 
Fever,  causes  of,  117 
definition  of,  117 
ferments  in,  117 
hyperpyrexia  in,  117 
resembling  malaria,   due  to  filaria  san- 
guinis hominis,  525 
stages  of,  117 
urethral,  273 
Fibroblasts,  351 
Fibroma,  411 
of  bone,  683 
of  skin,  461 
Fibrous  union  in  bone,  361 
Fibula,  dislocation  of,  774 
fracture  of,  746 

Pott's  fracture  of,  symptoms,  746 
treatment,  746     ' 
FiRure-of»8  bandage,  281 

dressing  for  fracture  of  clavicle,  714 
Filaria  Bancrofti,  524 
Medinensis,  476 
sanguinis  homiuis,  460,  524 
life-history,  524 

manner  of  invasion  of  organism,  524 
results  of  invasion,  524 
Filariasis,  523 
Finger,  excision  of,  636 
Fingers,  fracture  of,  726 

webbed,  487 
Fistula,  86 
causes  of,  87 
definition  of,  86 
difference  between  sinus,  86 
treatment,  87 
Fleischl's  ha^mometer,  49 
Fcetal  rickets,  673 
Folliculitis,  218 

treatment  of,  223 
Fool,  dislocation  of,  775,  776 
fracture  of,  748 
osteoplastic  excision  of,  644 
Forced  respiration,  274,  275 
Force^»s,  haemostatic,  258 
Forearm,  fracture  of,  720 

both  bones,  724 
Foreign  bodies  in  wounds,  380 
Four  tailed  bandage  for  fracture  of  inferiur 

maxilla,  709 
Fitictu re-box,  744,  745 
Fracture  of  acromial  process,  714 
ambulatory  method  of  treatment  of,  747 
calcaneum,  748 
classification  or,  690 
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Fracture,  clftssification  of,  compound,  692 

epiphyseal,  692 

impacted,  692 

intra-articular,  693 

longitudinal,  692 

multiple,  692 

oblique,  691 

transveree,  691 
clavicle,  712 
coccyx,  728 
Colles'  fracture,  722 
complete,  690,  691 
complications  of,  695 
compound,  treatment  of,  702 
crepitus  in,  696 
detinition,  690 
deformities  in,  695,  697 
delayed  union  in,  703 

causes  of,  703 

treatment,  703,  704 
depressed,  690 
diagnosis  of,  695 
etiology  of,  693 
of  femur,  729 
of  fibula,  746 
fissured,  690 
foot,  748 

forearm,  720,  724 
green-stick,  690 
hand,  726 
history  in,  696 
humerus,  715 

lower  end,  718 

sh.ift,  718 

upner  extremity,  715, 716 
hyoid  bone,  710 
immediate  causes  of,  693 
incomplete,  690 
inferior  maxilla,  707 
lachrymal  bone,  706 
iiialur,  707 
mobility  in,  696 

treatment,  697 
non-union  in,  703 
nose,  704 
obstacles  to  reduction,  698 

muscular  contraction,  698 
olecranon,  720 
pain  in,  696 
partial,  690 
patella,  740 

treatment,  741 
of  pelvis,  727 

complications  of,  727,  728 
treatment,  728 

of  false  pelvis,  728 

of  true  pelvis,  727 
Pott's  fracture,  745 
radius,  722 
repair  of,  699 

epiphyseal  fractures,  702 

intra-articular  fractures,  701 

ossification  of  callus  in,  700 
retention  of  fragments  in  position,  698 
ribs,  710 
sacrum,  728 
scapula,  714 

Vol.  I.— 50 


Fracture,  separation  of  an  apophysis,  < 
special,  704 
sternum,  711 
superior  maxilla,  706 
symptoms,  605 
thigh,  729 

lower  third,  733 
treatment,  734 
middle  third,  732 
treatment,  734 
upper  third,  729,  732 
aiagnosis,  729 
symptoms,  729 
treatment,  734 
tibia,  742 
of  lower  end,  745 
of  shaft,  743 
of  up|)er  end,  742 
ulna,  720 

wiring  of  fragments,  734 
wrist,  726 

zygomatic  arch,  707 
Fragility  of  bones,  678,  679 
Friwlliinder's  bacillus,  75 
Frost-bites,  485 
classification,  485 
symptoms,  485 
treatment,  486 
Fungi,  77 
in  pus,  77 
actinomvcosis,  77 
asperffillus,  77 
leptothrix,  77 
Madura  foot,  77 
Furuncle,  82,  447 
organism  in.  448 
treatment,  448 
Furunculosis,  447 

GANGLION,  509 
Gangrene,  angioneurotic,  106 
causes  of,  102 

constitutional,  103 
diabetic,  103 

infectious,  104 

local,  102 
carbolic  dressings,  103 
ergot,  103 

traumntic,  102 
definition  of,  102 
dry,  107 

symptoms  of,  107 
following  frost-bite,  486 
foudroyante,  104,  154 
hospital,  104 
moist,  106 

line  of  demarkation  in,  106 

symptoms  of,  106 
noma,  104 
phagedenic,  107 

amputation  in,  108 
senile,  107 
signs  of,  107 
symmetrical,  103 
symptoms  of,  107 
synonyms,  102 
treatment,  107 
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Gangrenous  emphysema,  154 
septicaemia,  154 
stomatitis,  104 
Gartner's  duct,  cyst  of,  393 
Graspard's  putrid  fever,  111 
Gras  phlegmons,  154 
Genito-urinary  tract,  surgical  diagnosb 

examination  of,  310 
Crermicidal  agents,  364,  365 

action  of  metals,  380 
Girdner's  telephone  probe,  332 
Glanders,  149 
definition  of,  149 
diagnosis,  151 
etiology,  149 
incubation  of,  150 
infectious  nature  of  discharge,  150 
organism,  description  of,  150 
prognosis  in,  151 
symptoms,  150 
synonyms  of,  149 
treatment,  151 
specific,  by  mallein,  151 
Gleet,  225 
Glioma,  409 

Gold-foil  in  skin-grafting,  277 
Gonococcus,  73,  214 
in  discharges,  215 
in  joints,  598 
Gonorrhoea,  214 
chronic,  225 
diagnosis  of,  225 
exploration  of  urethra  in,  225 
length  of  contagiousness  in,  229 
treatment,  227 

constitutionally,  229 
injections,  228 
locally,  229 
sounds,  227 
chordee,  218,  1*23 
clinical  history  of,  217 
conditions  favoring  infection,  217 
diagnosis  by  specific  organism,  215 
etiology,  214 
extensions  of,  218 
adenitis,  220 
ampul  litis,  219 

treatment  of,  224 
balanitis,  218 
Cow  peri  t  is,  219 
cystitis,  220 
deep  urethritis,  219 
treatment  of.  224 
epididymitis,  220 

treatment  (►f,  224 
folliiMilitis,  218 

treatment  of,  223 
lymphangitis,  220 
nepliritis,  220 
orchitis,  220 

treatment  of,  224 
peri-uretliral  inflammation,  218 

treatment  of,  224 
post-gonorrhu'al  arthritis,  220 

treatment  of,  225 
prepuce,  oderna  of,  220 
prostatitis,  2ll» 


I  Gronorrhoea,  extensions  of,  pyelitis,  220 
pyaemia,  221 
ureteritis,  220 

vesiculitis,  treatment  of,  224 
in  the  female,  215 
morbid  anatomy  of,  214 
and       of  mucous  membranes,  214 

paraphimosis,  treatment  of,  223 
phimosis,  treatment  of,  223 
pyaemia  due  to  gonococcus,  214,  221 
rheumatism,  220 
sources  of  infection,  216 
thecitis,  503 
treatment  of,  221 
abortive,  223 
local,  222 
Gouty  synovitis,  598 
Granulation-tissue,  93 
Green-stick  fracture.  690,  726 
Gunshot  wounds,  329 
of  bone,  335 

treatment,  336 
of  head,  338 

tre:itment,  388 
of  joints,  338,  587,  590 
diagnosis,  338 
prognosis,  338 
treatment.  338 
of  testes,  349 
Guinea-worm,  476 
Gumma,  202 
of  bone,  664 
histology,  204 
surgical  imporUince  of,  203 
Gusseubauer's  condition  of  ammoniaemia,  122 

HEMATOCELE,  cystic  degeneration  of, 
397 
Heematokrit,  47 
Hiematoma  of  bursie,  511 

due  to  filaria  sanguinis  hominis,  525 
Haemocytometer,  47 
Haemoglobin,  51 
estimation  of,  49 
in  shock,  231 

surgical  importance  of,  51,  52 
Hiemoglobinometer,  49 
Hall's  (Marshall)  method  of  artificial  respi- 
ration, 274 
methotl  of  treatment  of  telangeiectases 
45G 
I  Hamilton's  method  of  skin-grafting,  277 
I  Hand,  fracture  of.  726 
Hands,  sterilization  of,  366 
I  Hansen's  bacillus  of  leprosy,  179 
Head-and-neck  bandage,  282 
I  Head,  gunshot  wounds  of,  338 
Heart,  gunshot  wounds,  345 
Hemorrhage  in  bullet  wounds,  332 
I      from  catheterization,  272 
1      control  of,  by,  257,  258 

acupressure,260 
!  cold,  2(>0 

!         digital  compression,  257 
'  elevation,  200 

forceti  flexion,  259 
forceps,  258 


INDEX, 


787 


Hemorrhage,  control  of,  heat,  260 
ligation,  258 
ligature  en  matte,  259 
pressure,  259 
styptics,  259 
torsion,  259 
tourniquets,  259 
from  fractured  rib,  711 
Hereditary  syphilis,  207 
Heredity  as  a  cause  for  tumors,  387 
Hernia  of  muscles,  325 
Hip,  dislocation  of,  768 
anterior,  772 

reduction  of,  772 
classification  of,  768 
dorsal  reduction  of,  771 
Allis's  metho<l,  771 
Middeldorpf's  method,  771 
infracotyloid  reduction  of,  772 

after-treatment  of,  773 
re<lucti()n  of.  770 
suprapubic,  771 

reduction  of,  771 
symptoms,  769 
excision  of,  637 
synovitis  of,  596 
Hodgen's  splint,  736 
application  of,  738 
description  of,  737 
uses  of,  739 
Hodgkin's  disease,  532 
diagnosis,  534 
symptoms,  533 
synonyms,  532 
treatment,  535 
Housemaid's  knee,  512 
Howard's  method  of  artificial  respiration, 

274,  300 
Hueter's   incision   for    excision  of   elbow, 

63:^ 
Humerus,  epiphyseal    separation    of,  716, 
717 
fracture  of,  715 
lower  end,  718 
symptoms,  718,  719 
treatment,  718,  719 
shaft,  718 

symptoms,  718 
treatment,  718 
upper  extremity,  715 
complications  of,  717 
symptoms,  716 
treatment,  717 
Hunter^s   methcxi  of  treatment  for  aneur- 
isms, 572 
Hutchinstm's  teeth,  209 
Hydatid  disease  of  hone,  672 

of  Morgagni,  393 

Hydrarthrosis,  601 

diagnosis,  602 

prognosis,  602 

treatment,  602 

Hydrocephalus  in  rickets,  237 

Hydrophobia,  146 

Babe's  views  as  to  virus,  146 
definition,  146 
diagnosis,*  148 


Hydrophobia,  dumb,  146 
furious  form,  146 
incubation  in,  147 
method  of  Pasteur  treatment,  148 
Pasteur's  views  as  to  virus,  146 
paralytic  type  of,  147 
post-niortem  changes  in,  147 
symptoms  of,  147 
treatment,  148 
virus  of,  146 
Hydrops,  tuberculosis,  617 

treatment  of,  622 
Hygroma,  173,  504,511 
Hyoid  bone,  fracture  of,  710 
Hypersemia,  17 
active,  18 
causes  of,  18 

due  to  filaria  sanguinis  bominis,  524 
a^dema,  19 

experimental  study  of,  19 
passive,  21 
results  of,  21 
acute  swelling,  22 
chronic  swelling,  22 
gangrene,  23 
hypertrophy,  22 
resolution,  21 
symptoms  of,  25 
treatment  of,  26 
general,  27 
local,  26 
Hypera'Kthesia,  in  pyaemia,  128 
Hyperostoses,  684 

Hyperplasia    from    occlusion    of    lymph- 
channels,  521 
Hypertrophy   and  atrophy,  difference  be- 
tween, 27 
classification  of,  28 
following   acute  infectious  procesBee   in 

bones,  657 
pathological,  29 
physiological,  28 
Hypodermic  medication,  279 
accidents  from,  280 
care  of  syrinj^e,  280 
method  of  administration,  280 
)x>ints  of  election,  280 
treatment  of  syphilis,  212 
Hysterical  joints,  60S 
diagnosis,  609 

TCFIORR.EMIA,  125 

1     Idiopathic  muscular  spasm,  145 

IgnipiuK'ture,  2(57 

in  lH)ne  tulH-rculosis,  663 
Iliuc  artery,  aneurism  of,  582 
Immersion,  ccmtinuous,  in  hot  water  in  py- 
aemia, 129 

in  septicji'inia,  124 

in  sh(K*k,  'IWl 
Immunity,  «>0,  tJS 

classification  of,  60 

cou<iitions  which  favor,  68 
Impactinl  fracture,  692 
Impaction,  in  Colles'  fnicture,  723 
Implantation  dermoids,  400 
Incisi(ms  in  palmar  abscess,  509 
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Indican  In  relation  to  intestinal  putrefac- 
tion, 116 
urine,  116 
Indicanuria,  116 

as  an  index  to  coprastasis,  116 
manner  of  estimation  of,  116 
relation  to  gastric  acidity,  116 
relation  to  surgical  conditions,  116 
Infection,  auto-,  109 

circumstances  wliich  favor,  59 
association  of  organisms,  60 
foetal  infection,  63 
habits  and  ^vironment,  63 
hereditary  influences,  60 
local  predisposition,  61 
pre-existing  disease,  62 
virulence  of  organism,  60 
classification  of,  69 
mixed,  70 
primary,  69 
becondary,  69 
tertiary,  70 
sources,  64 

alimentary  canal,  66 
from  flies,  68 
from  within  system,  67 
from  without,  67 
genito-urinary  tract,  66 
milk  in  lacteals,  67 
respiratory  tract,  65 
skin  and  hair  as  a  source,  64 
tonsil,  65 
surgical  seauel»  of,  239 
Infections  of  bone,  consequeoces  of,  657 
Inflammation,  53 
as  a  cause  for  tumors,  388 
definition  of,  53 
leucocytic  increase  in,  56 
phenomena  of,  54 
diapedesis  of  leucocytes  in,  53 
microscopical  appearance  of,  53 
specific  irritants  in,  58 
Inflation  of  lungs,  274 
Influenza,  secondary  infection  in,  241 
Infusion,  270 

subcutaneous,  271 
Injury  and  repair,  320 
subcutaneous  injuries,  contusions,  lacera- 
tions, 319 
degree  of,  319 
suppuration  in,  320 
symptoms  of,  320 
treatment,  320 
Innominate  artery,  aneurism  of,  577 

treatment  of,  578 
Inoculation  of  ameer,  389 
Instillation  of  deep  urethra,  228 
Instruments,  sterilization  of,  372 
Intercondyloid  fracture  of  femur,  733 
Intestinal  antiseptics  in  septicaemia,  125 
intoxication,  113 

synonyms  of,  113 
toxa'Hiia  due  to  colon  bacillus,  113 
relation  to  surgical  fevers,  113 
Intoxic"ation,  auto-,  109 
Intoxications,  acute,  251 
Intracapsular  fracture  of  neck  of  femur,  729 


Inunction,  mercurial,  in  syphilis,  212 

Involucrum,  670 

Iodine,  toxic  eflTect  of,  254 

Iodoform  causing  mania,  253 

injection  of,  in  tubercular  joints,  621, 622 
injections  in  tuberculosis,  166 
poisoning,  378 

Irritation  as  a  cause  for  tumors,  387 

Ischium,  fracture  of,  729 

JACKET  CANCER,  433 
Jaw,  dislocation  of,  753 
fracture  of,  707 
Joint,  abscess,  589 

complications  following  acate  exanthem- 
ata, 597,  598 
Joints,  aspiration  of,  263 
excision  of  shoulder,  631 
elbow,  632 

fingers,  thumb,  and  metacarpus,  636 
foot,  644 
hip,  637 
knee,  640 
shoulder,  631 
wrist,  634 
fractures  into,  repair  of,  701 
hysterical,  608 

implication  of,  in  dysentery,  240 
loose  bodies  in,  609 
causes,  609,  610 
diagnosis,  611 
symptoms  of,  611 
treatment,  612 
operations  on,  629 
arthrectomy,  629 
arthrodesis,  630 
arthrotomy,  629 
excision,  629 

general  considerations,  629 
resection,  629 
Joints  and  joint  structures,  diseases  ot  593 
acute  suppurative  arthritis,  595 
etiology  of,  597 
symptoms  of,  595 
treatment  of,  599 
ankylosis  of,  624 
arthropathic  arthritis,  616 
classification,  593,  613 
chronic,  601 
dry  synovitis,  594 

symptoms  of^  594 
gouty  synovitis,  593 
hydrarthrosis,  601 
neuropathic,  606 
osteo-arthritis,  603 
osteopathic  arthritis,  613 
post-gonorrhceal  synovitis,  598 

diagnosis  of,  599 
purulent  synovitis,  593 
rheumatism,  chronic,  602 
simple  synovitis,  593 
deformity  in,  600 
general  considerations  of,  584 
gunshot  injuries  of,  590 
amputation  in,  592 
diagnosis  of,  591 
excision  in,  592 
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Joints,  gunshot  injuries  of,  symptoms  of, 
591 
treatment  of,  592 
injuries  of,  584 
contusion  in,  584 
penetrating  wounds  of,  587 
clinical  course  of,  588 
symptoms  of,  588 
treatment  of,  589 
sprain  in,  585 

clinical  history  of,  585 
symptoms  of,  586 
treatment  of,  586 
restoration  of  function  in,  600 
tuberculosis  of,  612 
complications  of,  620 
diagnosis  of,  620,  625 
etioloey  of,  612,  613 
pathoTo^cal  anatomy  of,  613-615 
prognosis  of,  621 
repairs  in,  618 
synonyms  of,  612 
treatment  of,  599,  621,  626 
mechanical,  621 
operative,  621-623 
urethral  synovitis  in,  598 
Junker  inhaler,  296 

KARYOKINESIS,  55 
Keloid,  412,  458 
Kelly^s  bandage,  283 
cumol  method  for  sterilization  of  catgut, 

377 
method  of  artificial  respiration,  301 
Kidney,  tuberculosis  of,  174 
Knee,  dislocation  of,  773 

semilunar  cartilages  in,  774 
excision  of,  640 
synovitis  of,  596 
Knots,  268 
clove  hitch,  269 
granny,  269 
reef,  268 

Staffordshire,  269 
surg;eon's,  268 
Kobelt's  tubules,  cyst  of,  393 
KocheFs  method  of  reducing  dislocations 
of  shoulder,  759 
dortial  dislocations  of  hip,  771 
forward  dislocations  of  hip,  771 
Koch's  bacillus,  160 
tuberculin,  115 
preparation  of,  115 
Konig's  incision  for  excision  of  ankle,  644 

for  shoulder,  631 
Krohne  and  Seseman's  inhaler,  296 
Kyphosis  due  to  rickets,  237 

LABORDE\S  method  rhythmical  traction 
of  tongue,  302 
Lacerations,  319 
Lachrymal  bone,  fracture  of,  706 
Landerer's  method  of  treatment  for  varicose 

veins,  543 
Langenbeck's  incision  for  excision  of  elbow, 
633 
wrist,  635 


Lannelongue's  sclerogenic  treatment  in  tu- 
berculosis, 177 
Lawrie's  inhaler,  295 

rules   for  administration  of  chloroform, 
297 
Leeches,  261 
Lembert  suture,  270 
Leontiasis,  682 
Lepra,  179 
Leprosy,  179 

bacillus  of,  179 

of  bone,  673 

prognosis  in,  180 

symptoms  of,  179 

treatment  of,  181 

types  of,  179 
Leucocytes  in  repair,  350 

in  Hodgkin's  disease,  534 

properties  of,  49 
physical,  49 
Leucomaine,  115 
Leukokenitosis,  206,  207 
Lever  method  of  Sir  Astley  Cooper  of  re- 
ducing   dislocations  of   shoulder, 
759 
Levis's  instrument  for  reducing  dislocation 

of  thumb,  767 
Ligament,  -Y,  769 
Ligation  for  hemorrhage,  258 
Ligature  en  masse,  259 
Ligatures,  sterilization  of,  376 
Lipoma,  410 

of  skin,  461 
Lister's  line  of  incisions  for  excision  of 

wrist,  635 
Lister  ism.  362 
Lock  finger,  502 
Lockjaw,  138 
Lues  Venerea,  182 
Lumbar  abscess,  660 
j  Lumpy-jaw,  156,  158 

I  Lung,  resemblance  as  to  structure  and  dis- 
eases of,  to  bone,  647 
Lungs,  direct  inflation  of,  274 
Lupus.  168,  470 

vulgaris,  471 
Luschka's  tonsil,  397,  400 

gland,  397,  400 
Lustgarten's  bacillus,  184 
Lymphadenitis,  529 

treatment  for,  529,  531 
Lymphangeiectases,  457 
Lymphangeioma,  419 

cavernous,  521 

circumscription,  456 

hffimato-,  521 

of  skin,  456 

varix,  521 
Lymphangitis  due  to  fiiaria  sanguinis  hom- 
inis,  545 

due  to  gonorrhoeal  infection,  220 

in  septicaMiiia,  122 

reticular,  520 
treatment,  520 

tubular,  519 
Lymphatic  vessels,  anatomical  arrangement 
of,  518 
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Muscles  and    aponeuroses,   contusions    of, 
490 
liaematoma  of  sterno-mastoid,  490 
hernia  of,  489 
strain  of,  490 
subcutaneous  rupture  of,  491 

treatment,  492 
surgical  diseases  of,  489 
an(i  tendons,  dislocations  of,  492 
regeneration  of,  493 
wounds  and  sections  of,  492 
Muscular  atrophy,  498 
contractures,  497 
hypertrophy,  499 
paralysis,  traumatic,  500 
progressive  atrophy,  498 
pseudo-muscular  hypertrophy,  499 
pull  in  fractures,  698 
Mustard,  germicidal  effect  o^  965,  366 
Myoma,  417 

of  skin,  461 
Myositis,  494 

syphiliticus,  496 
Myotomy,  514 
Myxoma,  416 
of  bone,  685 

N^VUS,  418 
pigmentosus,  453 

telangeiectasis,  454 

vascularis,  454 

venous,  544 
Napthalin,  toxic  effect  of,  254 
Nearthrosis,  753 
Neck,  cysts  of,  393 

gunshot  wounds  of,  342 
Necrosis,  102,  667 

pathological,  667 

sequestrum  in,  669 

syphilitic,  664 

total,  655 

toxic,  667 
treatment,  669 

traumatic,  667 
Neisser's  gonococcus,  214 
N^laton's  bullet  probe,  331 

incision  for  excision  of  elbow,  633 

line  in  dislocation  of  hip,  770 
Nephritis,  following  burns,  481 

suppurative,  due  to  gonorrhoea!  infection, 
220 
Nerve,  influence  upon  tumor-formation,  387 
Nerves,  injuries  of,  323 

prognosis,  324 

regeneration  of,  359 

symptoms,  323 

treatment,  324 
Neuroma,  421 

of  skin,  462 
Neuropathic  diseases  of  joints^  606 

causes,  606 

morbid  anatomy,  606 

symptoms,  607 
Nipple,  Paget's  disease  of,  466 
Nitrous-oxide  gas,  292 
Noma,  104 
Non-union,  703 


Nose,  fracture  of,  704 

symptoms,  705 

treatment,  705 
Nostalgia  in  scurvy,  234 
Nuhn's  gland,  cyst  of,  395 

ODONTOMA,  415 
(Edema,  lymph,  522 
of  prepuce,  220 
Ointments,  antiseptic,  377 
Olecranon  process,  fracture  of,  720 
OlliePs  incision  for  excision  of  elbow,  633 
of  hip,  637 
of  knee,  640 
of  shoulder-joint,  631 
of  wrist,  635 
Onychia,  477 

syphilitic,  477 
Operations  on  joints,  629 
Opisthotonos,  141 
Orchitis,  220 

treatment  of,  224 
Organization  of  blood-clot,  354 
Os^us  system,  surgical  diseases  of,  647 
Ossified  man,  604 
Osteo-arthritis,  603 
morbid  anatomy,  604 
treatment,  606 
Osteo-arthropathie  hypertrophiante   pneu- 

mique,  680 
Osteochondritis  syphiliticus,  209 
Osteoclasts,  361 
Osteoma,  414 

of  bone,  684 
Osteomalacia,  675 

causes,  676 
Osteomyelitis,  648 
acute,  648 
diagnosis  of,  653 
etiology  of,  653 
pathology,  648 
stages  of,  649 
symptoms  of,  650 
treatment,  654 
chronic,  657 

metastatic  in  pvsemia,  128 
Osteoplastic  method  of  excision  of  elbow, 

633 
Osteoporosis,  658,  679 

adiposa,  648 
Osteopsathyrosis,  678 
Osteosarcoma,  685 
Osteosclerosis,  60S 
Ostitis  deformans,  679 
Otis*s  urethrotome,  227 

urethrometer,  226 
Ovary,  tuberculosis  of,  174 

PACHYDERMATOCELE,  412 
Paget^s  disease,  466 
of  bones,  679 
Pain,  312 

in  bone  tuberculosis,  662,  664 

in  cancer.  435 

cause  of,  312 

character  of,  313 

diagnostic  significance  of,  312 
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Pain,  duration,  313 

how  studied,  313 

location  of,  314 

manner  of  expression,  312 

mode  of  onset,  313 

modification  of,  314 

time  of  occurrence,  313 
Palmar  abscess,  508 

incbions  in,  509 
Panarthritis,  615 
Papilloma,  423 
Papular  syphilide,  198 
Paracentesis,  263 

by  aspiration,  263 

by  incision,  264 

by  tapping,  264 
Paraphimosis,  due  to  gonorrhoea,  treatment 

of,  223 
Parasitic  theory  of  tumor-formation,  389 
Park's  method  of  sterilization  of   hands, 
.  366 

mixture  for  hemorrhage,  259 
Paronychia,  478,  505 

syphilitica,  505 
Paroophoron,  cysts  of,  393 
Parovarian  cysts,  393 
Pasteur's  treatment  for  hydrophobia,  148 
Patella,  dislocation  of,  773 

fracture  of,  740 
treatment,  741 
wiring  of,  742 
Pelvis,  fracture  of,  727 

complications  of,  727,  728 
treatment,  728 

in  rickets,  237 
Pemphigus  syphiliticus,  208 
Penis,  gunshot  wounds  of,  348 
Perforating  ulcer,  477 
Periarteritis,  551,  552 
Periostitis,  acute  infectious,  655 

albuniinosa,  656 
Peritoneum,  tuberculosis  of,  175 
Peritonitis,  following  burns,  481 
Peri-uretliral  inflammation,  218 

treatment  of,  224 
Phagocyte,  50 
Phagocytonis,  50,  51,  57 
Phimosis,  due  to  gonorrhoea,  treatment  of, 

223 
Phlebitis,  537 

mycotic,  125 

treatment,  538 
Phlebotomy,  260 
Phlegmon,  79 
Phosphorus-necrosis,  668 
Physical  i)roperties  of  leucocytes,  49 
of  phagocytes,  50 

chemotaxis,  50 
"Pig-skin,"  in  cancer  of  breast,  435 
Pituitary,  body  in  acromegaly,  682 
Pleurisy  following  bums,  481 
Plenrosthotonos,  141 
Pneumococcus  in  osteomyelitis,  (548 
Pneumonia,  surgical  sequehe  of,  240 
Poisoning,  249,  250 

by  animals  and  plants,  247 
Poisonous  snakes  in  Americii,  247 


Popliteal  arterv,  aneurism  of,  582 
Port-wine  mark,  454 
Post-gonorrhoeal  arthritis,  220 

rheumatism,  treatment  of,  225 

synovitis,  598 
Potain's  aspirator,  263 
Pott's  fracture,  745 
Pox,  182 

Prepuce,  oedema  of,  220 
Process  of  repair,  350 
Profeta's  law,  207 
Progressive  muscular  atrophy,  498 
Properties  of  leucocytes,  49 
Prostate,  milking  in  gleet,  227,  228 
Prostatitis,  219 
Protozoa,  77 
Psammomata,  425 
Pseudohypertrophic    muscular   paralysiB, 

499 
Pseudo-leukaemia,  632 
Pseudo-muscular  hypertrophy,  499 
Psoas  abscess,  660 
Psorosperms  in  tumors,  389 
Ptomaine,  115 

classification  of,  115 

composition  of,  115 

source  of,  115 
Puerperal  mania,  252 
Puruloid  material,  362 

distinction  from  pus,  93 
Pus,  78,  80 

absorption  of,  81,  85 

alterations,  86 

burrowing  of,  82 

characteristics  of,  80 
corpuscles,  80 
ichorous,  81 
odor  of,  80 
sanious,  81 

clinical  characteristics  of.  from  diflPerent 
agencies,  77 

diagnosis  of,  in  doubtful  Ciises.  82 

encai>sulation  of,  86 

resorption  of,  81 


I      subfavsoial  collections  of,  81 
j      sub|)eriosteal  collections  of,  81 
I  Pyspmia,  125 
chronic,  128 

complications  of,  127,  128 
definition  of,  125 
due  to  gonococcus,  221 
following  catheterization,  273 
following  pneumonia,  240 
from  osteomyelitis,  651 
incubation  in,  127 
post-mortem  appearances  in,  129 
prognosis  in,  128 
symptoms  of,  127 
treatment  of,  129 
urine  in,  128 
wound  in,  128 
Pyelitis     due    to    gonorrhceal      infection, 

220 
Pyoid  material,  source  of,  93 
Pyoktannin  in  treatment  of  cancer,  443 
Pyophy lactic  membrane,  88,  164 
treatment  of,  622 
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RABIES,  146 
Rachitis,  *235,  674 
deformities  in,  675 
Radius,  722 
dislocation  of,  763 

of  head,  in  children,  764 
fracture  of,  722 
Ck>lles',  722 
impaction  in,  723 
treatment  of,  723 
Ranula,  395 
Rathke*s  pouch,  396 
Rausch  brand,  156 
Ray  fungus,  157 
Rectum,  gonorrhoea  of,  217 
Red    blood-corpuscles,    destruction    of,   in 

bums,  480 
Regeneration  of  tissue,  356 
blood-vessels,  358 
bone,  359,  3oO 
epidermis,  356 
fascia,   tendinous  sheaths,   and   tendons, 

356 
muscles,  357 
nerves,  359 
skin,  357 
Repair,  350 
embryonal  cells  in,  94 
epithelioid  cells  in,  94 
first  intention,  350 
formative  cells  in,  94 
granulation-tissue  in,  94 
methods  of,  350 

microscopical  appearance  of,  94,  350 
epithelial  formation,  95 
scar  formation,  96 
contractures,  96 
treatment  for,  96 
giant  cells  in,  94 

exuberant  granulations,  95 
treatment  of,  95 
karyokenetic  activity  in,  94 
process  of,  93 
second  intention,  354,  355 
third  intention,  355 
Report  of  surgical  case,  316 
manner  of  procedui-e,  316,  317 
rules  to  be  observed  by  recording  sur- 
geon, 317 
Resection  of  joints,  629 

for  tuberculosis,  623 
Reverdin's  method  of  skin-grafting,  277 
Reynaud's  disease,  103 
Rheumatism,  chronic  articular,  602 
symptoms,  603 
treatment,  603 
Rheumatoid  arthritis,  603 
Rhigolene,  302 
Rhinoscleroma,  475 
Rhus  toxicodendron,  poisoning  by,  249 
Ribs,  dislocation  of,  754 
fracture  of,  710 
symptoms,  711 
treatment,  711 
Rice  bodies,  504 
Rickets,  235 
cause  of,  235 


Rickets,  cerebral  conditions  in,  237 

congenital,  236 

deformities  of  bone  in,  237 

fcetal,  236 

pathology  of,  236 

symptoms  of,  237 

treatment  of,  238 
Rider's  bone,  494 
Rodent  ulcer,  463,  478 
Roller  bandage,  283 
Roseola  svphilitica,  198 
Rotz,  149 
Rubefacients,  264 
Rupial  syphilide,  199 

SACRUM,  fracture  of,  728 
Salt  solution,  271     ' 
Saprsemia,  119 
cause  of,  120 
definition  of,  121 
relation  to  septicsemia,  121 
symptoms  of,  120,  121 
treatment  of,  121 
Sarcoma  of  bone,  685 
seats,  686 
treatment,  687 
cutis,  468 

difierential  diagnosis  from  carcinoma,  441 
melanotic,  468 
Sarcomata,  403 

Sayre's  incision  for  excision  of  hip,  639 
Scab,  healing  under,  355 
Scalds,  479 

Scapula,  fracture  of,  714 
treatment,  714,715 
Scar,  hvpertrophied,  458,  459 
Scarlatina  following  operations,  119 

secondary  infection  in,  241 
Scars,  degenerations  in,  following  burns,  482 
Schede's  treatment  for  varicose  veins,  543 
Schimmelbusch-Bergmann  method  of  steril- 
izing catgut,  377 
Schimmelbusch's  box  for  sterile  dressings, 
375 
instrument-boiler,  373 
Schleich's    infiltration    method    for    antes- 

thesia,  303 
Scrofuloderma,  472 
Scurvv,  234 

in  United  States,  234 
pathology  of,  234 
symptoms,  234 
treatment  of,  235 
diet  in,  235 
Secondary  infection  in  syphilis,  184 

syphilis,  194 
Semihmar  cartilages,   dislocation    of,   610, 

774 
Senile  fragility  of  bones,  679 
Senn's  plaster-of-Paris  splint  for  fractures 

of  cervix  femoris,  735 
Sepsis,  537 

following  burns,  481 
Septicaemia,  122 
ammoniiemia  in,  122 
cause  of,  122 
complications  of,  123 
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Septicsemia,  complications  of,  general  treat- 
ment, 124 
Intestinal  antiseptics  in,  125 
post-mortem  evidences  in,  123 
treatment  for,  124 
definition  of,  122 
eruptions  in,  123 
following  puerperal  state,  246 
leucocytosis  in,  123 
symptoms.  122 
Septic  enteritis,  113 
infection,  85 

suppository  as  a  cause  of  sapremia,  120 
Sequestrum  formation,  669 
diagnosis,  670 
treatment,  670,  671 
Serum-therapy  in  cdncer,  443 

in  snalce-bite,  248 
Seton,  266 

Shirt-stud  abscess,  507 
Shock,  230 

in  bullet  wounds,  332 
definition,  230 
diagnosis  of,  231 

relation  of,  to  concussion  of  brain,  230 
symptoms  of,  230 
treatment,  231,  232,  233 
types  of,  230,  231 
Shock  and  collapse,  230 
Shoulder,  arthrotomy  of,  for  old  disloca- 
tions, 761 
excision  of,  631 

resection  of,  for  old  dislocations,  761 
-joint,  dislocation  of,  755 
anterior  or  subcoracoid,  756 
causes  of,  756 
diagnosis  in,  757 
downward  or  subglenoid,  757 
forward  or  subclavicular,  757 
old,  treatment  of,  761 
posterior  or  subspinous,  757 
prognosis  in,  761 
syn)ptoni8,  757 
Irealinent,  758 

Koclier's  method,  759 
lever  method,  759 
Sinew,  weeping,  509 
Sinus,  H() 
causes  of,  87 
definition  of,  86 
troatinent,  87 
Skin  diseases,  surgical,  444 

inoculation  through  unbroken  skin,  518 
regeneration  of,  356 
synliilis  of,  196,  e.t  scq. 
tuberculosis  of.  470 
Skin-grafting,  277 

metlKjds,  277 
Snake  bite,  247 
symptoms,  247 
treatment.  '^48 
Soiirees  of  infection,  64 
Sphacelus,  102 
Spica  handa're,  281,  282 
Spinal  column,  gunshot  wounds  of,  343 
Spine,  surgical  diagnosis  and  examination 
of,  310 


Splenic  fever,  151 

Sponges,  sterilization  of,  376 

Spontaneous  fractures,  due  to  osteomalacia, 

677 
Sporozoa  in  tumors,  389 
StaflTordshire  knot,  269 
Staphylococcus  pyogenes  albus,  71 
aureus,  71 
citreus,  71 
epidermidis  albus  (Welch),  64,  185,  366 
Steatoma,  446 
Sterconemia,  113 
Sterilization,  364 
of  accessory  apparatus  and  instruments, 

374 
of  catheters,  373 
by  chemical  germicides,  377 
of  dressings,  375 
by  germicidal  solutions,  377,  378 
corrosive  sublimate,  377 
Thiersch's  solution,  378 
of  instruments,  372 
of  ligature  and  suture  material,  376 
of  sponges,  376 
Sterno-mastoid,  hsematoma  of,  490 
Sternum,  dislocation  of,  754 

fracture  of,  711 
Stimson's  treatment  for  dislocation  of  clavi- 
I  cle,  755 

,  Stitch  abscesses,  bacteria  of,  64 
i  Strength  of  bone,  694 
Strejjtococcus  erysipelatis,  71 
infection  of  joints,  589 
pyogenes,  71 
Styptics,  259 

Subcutaneous  injuries,  319 
Suppuration,  78 
in  abdomen,  treatment,  83,  84 
cause  of,  78 
phagocytes  in,  78,  79 
lemi»erature  in,  85 
Supracondyloid  fracture  of  humerus,  718 

of  femur,  733 
Surgical  case,  how  to  report  it,  316 
diagnosis,  304 

external  examination,  304 
abdomen,  308 
breast,  308 
chest,  307 
elbow-joint,  307 
eye,  305 

genito-urinarv  tract,  310 
kidney,  310 
jjcnis,  311 
scrotum,  311 
testicles,  311 
groin,  312 
head  and  face,  305 
inguinal  region,  310 
lower  extremity,  312 
neck,  305 
perineum,  311 
spine,  310 

upper  extremity,  306 
diseases  of  skin,  444 
fevers,  the,  117 
cause  of,  118 
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Surgical  fevers,  dlfierentiated  from  poison- 
ing by  drugs,  118 
symptoms  of,  1 18 
synonyms  of,  118 
terminations  of,  118 
treatment  of,  119 
metliods,  257 

pathology  of  the  blood,  32 
se(|uelie  of  diseases,  239 

of  cerebro-spinal  meningitis,  244 
cholera,  240 
dental  caries,  245 
diphtheria,  243 
dysenterv,  240 
endocarditis,  244 
gonorrhoea,  245 
influenza,  241 
measles,  241 
mumps,  243 
pneumonia,  240 
the  puerperal  state,  245 
scarlatina,  241 
syphilis,  245 
typhoid,  242 
variola,  244 
Sutures,  classification  of,  380 
methods  of  application,  269 
continuous,  269 
Czerny,  270 
interrupted,  270 
Lembert,  270 
quill  or  plate,  270 
secondary,  270 
removal  of,  270 
sterilization  of,  376 
Sylvester's  method  of  artificial  respiration, 

273 
Symptomatic  charbon,  156 
Syndactylism,  487 

treatment,  488 
Synovial  tuberculosis,  616 
Synovitis,  593 
chronic,  601 
dry,  594 
gouty,  598 

post-gonorrhoeal,  598 
purulent,  594 
simple,  593 
treatment,  599 
urethral,  598 
Syphilis,  182 
ansemia  in,  185 
blood-vessels  in,  183,  204 
of  bone,  6()4 

treatment  of,  665 
congenital,  208 
prognosis,  208 
symptoms,  208 
treatment  of,  213 
chancre,  187 

complications  of,  190 
differential  diagnosis  of,  191 
diagnosis  of,  191 
extragenital,  190 
Hunterian,  189 
incubation,  187 
induraticm  of,  188,  190 


Syphilis,  chancre,  pathological  anatomy  of, 
192 

prognosis  of,  193 

phagedenic  ulceration  of,  189, 193 

treatment,  193 

varieties,  188 
constitutional,  194 

diagnosis  of,  194 

efiect  on  wounds,  196 

fever  in,  195 

incubation  of,  194 

pain  in,  195 
definition  of,  182 
duration  of,  180,  196,  201 
early  eruptions  in,  183 
etiology  of,  184 

relation    of    Lustgarten's    bacillus    to 
smegma  bacillus,  184 
eruptions  in,  197 

diagnosis  of,  198 
experimental  inoculation  in,  186,  187 
gumma  in,  183,  202,  203,  206 

histology  of,  205 

in  bones,  203 

in  skin,  202,  203 
hereditary,  207 
infection  from  blood,  186 

ovum,  186,  207 

secretions,  186 
initial  lesion  of,  187 
inoculation  in,  183 
insontium,  187 
iodide  of  potassium  in,  210 
lymph -vessels  and  nodes  in,  191,  194 
mediate  contact  in,  187 
mercury  in,  210,  211 
mixed  sore  in,  190 
mode  of  infection,  187 
mucous  patches  in,  206 
of  muscles,  496 

pathological    anatomy  of  syphilitic  in- 
flammation, 204 
primary  syphilis,  183 
predisposing  causes  of,  186 
rrofeta's  law  in,  207 
secondary,  183,  194 
skin,  196,  202 
stages  of,  183 
suppuration  in,  185 
tertiary,  201 

gummatous  syphilide  in,  202 

syphilides  in,  196 
tongue  affections  in.  206,  207 
transmission  of,  207 
treatment  of,  209 

by  baths,  212,  213 

by  hypodermic  administration,  212 

by  inunction,  212 

T-BANDAGK,  283 
Tailor's  ankle,  513 
TjBiiia  echinococcus,  397 
Teeth,  extraction  of,  278 
accidents  from,  278,  279 
conditions  demanding,  278 
instruments  required,  278 
method  of,  278 
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Teeth,  wiring  of,  in  fractures  of  jaw,  709 
Telangeiectasis  of  skin,  454 
treatment,  455 
by  chemicals,  455 
by  electricity,  456 
by  knife,  456 
Tendon-sheatli,  regeneration  of,  356 

tuberculosis  of,  178 
Tendon -sheaths,  anatomical  arrangement  in 

hand,  508 
Tendons,  487 

and  tendon-sheaths,  502 
contraction  of,  in  finger,  502 
contraction  of,  in  toe,  502 
inflammation  of,  502 
injuries  of,  326 
lengthening  of,  516 
regeneration  of,  356 
symptoms  and  treatment,  326 
teno-synovitis,  503 
chronic,  503 
treatment,  504 
transplantation  of,  516 
Tenotomes,  515 
Tenotomy,  514 

methods  of  performing  it,  515 
Teratoraata,  402 
Tertiary  syphilis,  201 
Testes,  gunshot  wounds  of,  349 
Testicle,  suppuration  in,  224 

tuberculosis  of,  174 
Tetanella,  145 
Tetanus,  138 
cephalicus,  140 
chronic,  142 
death  in,  142 
definition  of,  138 
diagnosis  of,  142 

from  hydrophobia,  143 
from  hysteria,  143 
from  strychnine-poisoning,  143 
etiolopy  of,  139 
incubation  in,  140 
of  new-born.  138,  140 
organism,  139 
parasitic  nature  of,  139 
post-mortem  appearances  in,  142 
prognosis  in,  142 
in  races,  138 
symptoms,  140 
toxal  bun  lens  of,  140 
toy-pistol  tetanus,  139 
treatment,  143 
antiioxine,  144 
constitutional,  143 
local,  143 
specitic,  144 
Tetany,  causes  of,  145 

differential  diagnosis  from  tetanus,  145 
symptoms  of,  145 
treatment  of,  145 
Thelitis,  503 
The  Rose,  130 
Thiersch's  method  of  skin-grafting,  277 

solution,  378 
Thigh,  fracture  of,  729 
Thoma's  luemocvtometer,  47 


Tliorax,  gunshot  wounds  of,  344 
Thrombi,  metamorphosis  of,  35 
Thrombo-arteritis,  126 
Thrombo-phlebitis,  37 

treatment  of,  37 
Thrombosis,  34 

of  arteries,  549 
Thumb,  excision  of,  636 
Thyroid  duct,  401 
Thyro-hyoid  duct,  401 
Thyro-lingual  duct,  401 
Thyroids,  accessory,  400 
Tibia,  fracture  of,  742 
of  lower  end,  745 
of  shaft,  743 
treatment,  744 
of  upper  end,  742 
Tissues,  effect  of  modem  bullets  on,  327 

regeneration  of,  356 

Toe-nail,  ingrown,  276 

causes  of,  276 

treatment,  276 

Tongue,  gumma  of,  207 

rhythmical  traction  of,  302 
Torsion  for  hemorrhage,  259 
Tourniquets,  258 
Toxalbumen  of  snakes,  247 
Toxalburaens,  115 
preparation  of,  115 
tuberculin,  115 
Toxic  antiseptics,  253 

eiTthemas,  119 
Toxicity  of  urine,  110,  112 

in  firight's  disease,  112 
Tracheal  tugging  in  aneurism,  577 
Traction  in  reducing  dislocations  of  shoal- 

der,  760 
Trauma  as  a  cause  for  tumors,  387 
Traumatic  fever,  118 
I      mania,  252 

symptoms  of,  253 
j  Transfusion  of  blood,  270 
I      normal  salt  solution,  271 
I  Trichina  spiralis,  514 
Trigger-tinger,  502 
Trinchinosis,  514 
Trismus,  138 

Trophoneurotic  diseases  of  bones,  673 
Trousseau's  sign,  145 
Tubercular  arthritis,  612 
arthropathic,  613 

constitutional  complications  of,  t)20 
diagnosis  of,  620 
etiology  of,  612 
osteopathic,  613 
pathological  anatomy  of,  613 
prognosis  in,  621 
repair  in,  618 
symptoms  of,  618 
treatment  of,  671 
Tuberculin,  178 
dose,  178 

manner  of  preparation  of,  178 
in  skin  diseases,  473 
Tuberculosis,  160 
bacillus  of,  160 
of  bones,  170,  171 
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Tuberculosis  of  bones,  658 
abscess  of,  664 
acute  miliary,  660 
chronic,  660 

pathology,  660 
pathology,  659 
symptoms,  661 
treatment,  662 
non-operative,  662 
operative,  663 
varieties,  660 
and    joints,    ultimate    results    of   excis- 
ions, 632,  634,  636,  639,  642,  644, 
646 
Tuberculosis,  burste,  173 
cold  absjcesses  in,  166 
diagnosis  of,  166 
lumbar,  166 
psoas,  166 

retropharyngeal  abscess,  166 
treatment  of,  166 
cutis,  471 

degenerative  changes  in,  162 
diagnosis  of,  176 
difierential  diagnosis  of,  176 
constitutional,  177 
tuberculin  in,  178 

diagnostic  value  of  tuberculin,  178 
local,  177    . 
treatment,  177 
amputation  in,  178 
Bier^s  permanent  hypenemia,  177 
excision  in,  178 
ignipuncture  in,  178 
iodoform  injections  in,  177 
sclerogenic    treatment    of     Lanne- 
longue,  177 
differential   diagnosis  from  epithelioma, 

441 
followed  by  mixed  infection,  241 
fungous  granulation  in,  167 
giant  cells  in,  161 

fummata  in,  167,  168 
idneys,  ureter,  and  bladder,  174 
lupus,  KkS 

symptoms,  169 
of  lymph-nodes,  530 

treatment  of,  531 
of  lymphatic  structures,  169 
method  of  healing,  162 
absorption,  162 
calcincation,  163 
caseation,  163 
incapsulation,  163 
suppuration,  163 
archepyon  in,  165 
cold  abscesses  in,  163 
danger  of  pyophylactic  membrane, 

165 
treatment  of  prophylactic  membrane, 
165 
miliary  tubercle  in,  161 
of  mucous  membranes,  168 
of  muscles,  497 
ovary,  174 

paths  of  infection  in,  175 
respiratory  tract,  175 


Tuberculosis  of  skin,  168,  470 
diagnosis,  473 
etiology  of,  471 
lupus  vulgaris,  471 
scrofuloderma,  472 
treatment,  474 
tuberculosis  cutis,  491 
verrucosa,  472 
of  tendouHsheath,  173 
of  testicle,  174 
verrucosa,  472 
Tuberosities     of     humerus,     fracture     o^ 

715 
Tuffiiel's  treatment  for  aneurism,  569 
Typhoid,  secondary  infection  in,  242 
Tumors,  683 
adenoma,  429 
carcinoma,  431 
seats,  430-432 

of  sebaceous  glands,  430,  431 
angeioma,  418 
arterial,  419 

treatment,  419 
cavernous,  418 
nsevus,  418 
of  bone,  683 

classification,  390 
definition  of,  385 
nature  and  origin,  386-388 
nomenclature,  390 
theories  as  to  origin,  386-389 
treatment,  391 
carcinoma,  433 
acinous,  435 
characteristics  of,  433 
classification  of,  434 
colloid,  434 
duct,  435 

lymph-node,  infection  in,  435 
metastasis  in,  433,  435 
microscopical  appearance,  433 
pain  in,  435 
seats  of,  436,  437 
treatment,  general,  441 
aniline  preparations,  443 
inoculation  meth(xls,  442 
non-oj^erative,  442 
serum-therapy,  443 
chondroma,  412 
treatment,  414 
of  complex  mesoblastic  type,  418 
dermoids.  398 
classification,  399 
implantation,  400 
ovarian.  402 
sequestration,  399 
tubulo-dermoids,  400 
eud(tthelioma,  4!^ 

clinical  characteristics,  440 
microscopical  appeanince,  434 
of  epiblastic  origin,  421 

classification,  421 
epithelioma,  42*3 
lymph-nodes  in,  427 
niicroscoj)ical  appearauce,  426 
seats,  427,  428 
synonyms,  428 
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Tumors,  epithelioma,  treatment,  428 
epulis,  412 
fibroma,  411 

of  glandular-tissue  type,  429 
glioma,  409 

of  immature  connective-tissue  type,  403 
keloid,  412 
li[>oma,  410 
lymphangeioma,  419 
cavernous,  420 
cysts,  420 

treatment,  421 
nsevus,  419 
myxoma,  416,  417 

classification,  416,  417 
neuroma,  421 

classification,  423 
odontoma,  415 

classification,  415 
osteoma,  414 

classification  of,  415 
exostoses,  415 
papilloma,  423 
classification.  423 
cutaneous  horns,  425 

treatment,  426 
intracystic  villous  growths,  424 
psammomata,  425 
•  villniiM,  424 

warts,  423 
sarcoma,  403 

classification,  403 
alveolar,  406 
lympho-,  405 
melano-,  406,  409 
myeloid  or  ^iant-celled,  405 
round -celled  sarcoma,  ^)4 
spindle-celled  sarcoma,  405 
general  characteristics  of,  406 
metastnsiH  in,  407 
secondary  changes  in,  407 
seats  of,  408 

treatment,  inoculation  method,  442 
of  simple  niesohlastic-lissue  type,  410 
teratoinata,  402 

ITLCEK  and  ulceration,  89 
J    atheromatous,  0'34 
call«»us.  92 
discharge  frr)m,  93 
causes  of,  S9 

const iuition,  91 

local,  90 

traumatic,  89 
detinition,  89 
erethistic,  91 
fungous,  91 
healthy,  91 
heniorrlui^ic,  91 
indolent.  91 
perforating,  477 

of  foot,  91 
phagedenic,  91 
sloughing.  91 
treatment  for,  97,  99 

by  coniinnons  immersion,  99 

siHJcilic,  101) 


Ulcer,  varicose,  treatment,  543 
Ulna,  fracture  of,  720 

coronoid  process,  721 
dislocation  of,  763 
olecranon,  720 
treatment,  721 
shaft, 721 

treatment,  721 
Unna's  paste,  451 

Unreduced  dislocations,  pathology  of,  751 
Urea  in  auto-intoxication.  111 

medicinal  use  of,  113 
Ureter,  tuberculosis  of,  174 
Ureteritis,  due  to  gonorrhoeal  infection,  220 
Urethral  fever,  273 

synovitis.  598 
Urethritis,  deep  g«»norrhoeal,  219 
treatment  of,  224 
non-specific,  216,  217 
Urethrometer,  226 
Urethroscope,  226 
Urethrotome,  227 
Urethrotomy,  629 
Urinary  infiltration,  following  fracture  of 

l»elvis,  728 
Urine,  toxicity  of,  112 

VARICES.  538 
Varicose  veins,  538 
Variola,  244 

secondary  infection  in,  244 
Varix,  lymph,  521 
aneurismal,  566 
arterial,  566 
Veins,  586 
anatomy  and  physiology  of,  536 
excision  of,  541 
hypersemia  of,  536 
innammRtion  of,  537 
injury  to,  323 
rupture  of,  544 
sudden  occlusion  of,  544 
surgical  injuries  and  diseases  of,  536 
varicose,  of  lower  extremity,  153,  5o9 
causes,  153.  539 
symptoms.  540 
treatment,  541 
upper  extremity,  540 
Velpeau's  bandage,  281 
Venesection,  260 
Venous  ntevus,  544 
cause,  544 
seats,  544 
treatment,  545 
Verruca.  451 
acuminata,  451 
digitata,  451 
seborrhcea,  451 
vulgaris,  451 
Vertebral  artery,  aneurism  of,  581 
Vesicants,  205 

Vesiculitis,  treatment  of,  224 

Vessels,  injuries  of,  321 

arteries,  321 

diagnosis,  321 

symploMis,  321 

ireaiiiient,  321 
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Vessels,  lymphatics,  323 

lymph-,  injuries  and  diseases  of,  518 
veins,  323 
Virchow's  theory  of  inflammation,  54 
Viscera,  gunshot  wounds  of,  345 
Volkmann's  method  of  opening  abdominal 

abscesses,  84 
Von  Mosetig-Moorhof's  method  of  excision 
of  el  bow,  633 

WARDROFS  operation  for  treatment  of 
aneurism,  572 
WarU,  423,  451 

Wax,  in  treatment  of  bone  disease,  671 
Webbed  fingers,  487 
Weeping  sinew,  509 
Wen,  430 
W^hitlow,  506 

Wiring  bone  fragments  in  fracture  of  jaw, 
707,  709,  710 
fragments  in  compound  fractures,  702 
W^ladimirov  and  Mikulicz's  osteoplastic  ex- 
cision of  foot,  644 
Wolffian  body,  cysts  of,  392,  393 
Wool-sorter's  disease,  151 
W^ound  infection  in  joints,  588 
Wounds  of  bladder,  348 

prognosis,  symptoms,  348 
treatment,  348 
changes  of  dressing  in,  381 
classification,  379 
conditions  furthering  infection,  363 

treatment  of,  378 
constitutional  effect  of,  381 
incised,  379 
lacerated  and  contused,  381 

treatment,  382 
of  penis,  348 

prognosis  and  treatment,  348 
punctured,  382 
symptoms,  382 
treatment,  383 
treatment  of,  378 
union  o^  379 
treatment,  379 
Wounds,  gunshot,  327  j 

of  abdomen,  solid  and  hollow  viscera,  345  | 

non -penetrating,  treatment,  345 
penetrating  and  perforating,  346  ' 

prognosis,  diagnosis,  346,  347  i 


Wounds,  penetrating  and  perforating,  treat- 
ment, 346 
by  operation,  347 
after-,  348 
of  cranial  bones,  339 
diagnosis,  339,  341 
penetrating,  340 
prognosLs,  340 
treatment,  339,  341 
determination  of  location  of  balls,  331 
diagnosis,  prognosis,  and  treatment, 
345 
effects  on  tissue,  327 
of  face,  341 

treatment,  342 
fate  of  bullets  in  l)ody,  330 
of  heart,  345 
missiles,  327 
of  neck,  342 
prognosis,  342 
treatment,  342,  343 
prognosis  in,  333 
small-shot  wounds,  333 
of  spinal  column,  343 
symptoms,  343 
prognosis,  343 
treatment,  344 
symptoms  of,  332 
of  thorax,  344 
diagnosis,  344 
prognosis,  344 
treatment,  344 
treatment,  general  considerations,  334 
of  bones  and  joints,  335 
of  soft  parts,  334 
wound  of  exit  and  entrance  in,  330 
Wrist,  dislocation  of,  764 
excision  of,  634 
fracture  of,  726 
Writer's  cramp,  493 

XIPHOID  CARTILAGE,    fracture    of, 
712 
X-rays  in  gunshot  wounds,  331 

¥ -LIGAMENT,   its  influence  on    dislo- 
cations and  their  reduction,  769 

ZYGOMATIC  ARCH,  fracture  of,  707 
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classified  Summaries  of  Medical  Progress.  According  to  the  highest  literary  authority  in 
medicine,  "  from  this  file  alone,  were  all  other  publications  of  the  press  for  the  last  fifty 
years  destroyed,  it  would  be  possible  to  reproduce  the  great  miyority  of  the  real  contributions 
of  the  world  to  medical  science  during'that  period." 

Price,  $4.00  Per  Annnm. 


COMBINATIONS  AT  REDUCED  RATES. 

The  American  Journal   of   the   Medical   Sciences,  )    in^«,^4.i,^- 
14.00 ^^T^M 

The  Medical  News,  $4.00 ^       ^i.ou 

The  Medical  News  Visiting  List  for  1897  (see  below  and  on  page  16), 
$1.25    With  either  or  both  above  periodicals,  75  cents. 

The  Year-Book  of  Treatment  for  1896  (see  page  16),  $1.50. 
With  either  or  both  above  periodicals,  75  cents. 


InaU 
$10.75 

for 
$8.50. 


XTbe  nOcMcal  mewa  IPiaitino  Xiet 

This  List,  which  is  by  far  the  most  handsome  and  convenient  now  attainable,  will  be 
thoroughly  revised  for  1897.  A  full  description  will  be  found  on  page  16.  It  is  issued  in 
four  styles.  Price,  each,  $1.25.  Thumb-letter  Index  for  quick  use  25  cents  extra.  For 
Special  Combination  Bates  with  periodicals  and  the  Year-Book  of  Treatment  see  above. 
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ABBOTT  (A.  C).  PRINCIPLES  OF  BACTERIOLOGY:  a  Practical  Manual  for 
Students  and  Physicians.  New  (3d)  edition  thoroughly  revised  and  greatly  enlarged. 
In  one  handsome  12mo.  volume  of  492  pages,  with  98  engravings,  of  which  17  are  colcied. 
Cloth,  $2.50.    Just  ready, 

ALLEN  (HARRISONJ.  A  SYSTEM  OF  HUMAN  ANATOMY;  WITH  AN 
INTRODUCTORY  SECTION  ON  HISTOLOGY,  by  R  O.  Shakespeare,  M.D. 
Comprising  813  double-colunmed  quarto  pages,  with  380  engravings  on  stone  on  l(f9  foil- 
page  plates,  and  241  woodcuts  in  the  text.    Bound  in  one  volume,  doth,  123.    SM  ^ 

subicription  only. 

A  TREATISE  ON  SUKOEEY  BY  AMERICAN  AUTHORS.  FOR  STUDENTS 
AND  PRAC'lITIONERS  OF  SURGERY  AND  MEDICINE.  Edited  by  Bo6- 
WKLL  Park,  M.I).  In  two  magnificent  octavo  volumes,  containing  about  1600  pages, 
with  about  850  engravings,  and  40  full  page  plates  in  colors  and  monochrome.  Vol- 
ume 1.  ready  in  a  few  days.  Volume  II.  shortly.  Price  per  volume,  cloth,  $4.50;  leather, 
$5.60.     Net. 

AMERICAN  SYSTEM  OP  MEDICINE.     A  SYSTEM  OF  MEDICINE.     In 

Contributions  by  Various  American  Authors.  Edited  by  Alfred  L.  Loomi8.  M.D.,  and 
W.  Oilman  Thompson,  M.D.  In  four  very  handsome  octavo  volumes  of  about  900 
page8,  fully  illustrated.     V'olume  1.,  in  press/or  early  isgue. 

AMERICAN  SYSTEM  OP  DENTISTRY.  IN  TREATISES  BY  VARIOUS 
A  UTHORS,  Edited  by  Wilbur  F.  Litch,  M.D.,  D.D.S.  In  four  very  handsome  snper- 
royal  octavo  volumes,  containing  about  4000  pages,  with  about  2200  illustradons  and  many 
full-page  plates.  Volume  IV.,  preparing.  Per  volume,  cloth,  |6;  leather,  $7;  hau 
Morocco,  |>8.    For  sale  by  subscription  only.    Prospectus  free  on  application  to  the  Publishen. 

AMERICAN  TEXT-BOOKS  OP  DENTISTRY.  IN  CONTRIBUTIONS  BY 
VARIO  US  A  UTHORS,  In  two  octavo  volumes  of  600-800  pages  each,  richly  iUw- 
trated.  Operative  Dentistry.  Edited  by  Edward  C.  Kirk,  D.D.S.  Pbobthitic 
Dentistry.    Edited  by  Charles  J.  Essio,  M.D.,  D.D.S.    Shortly, 

AMERICAN  SYSTEMS  OP  GYNECOLOGY  AND  OBSTETRICS.  In  titsatisa 
by  the  most  eminent  American  specialists.  Gynecology  edited  by  Matthew  D.  Manx, 
A.M.,  M.D.,  and  Obstetrics  edited  by  Babton  C.  Hirst,  M.D.  In  four  large  octaTO 
volumes  comprising  3612  pages,  with  1092  engravings,  and  8  colored  plates.  Per  volume^ 
cloth,  $5 ;  leather,  $6 ;  half  Russia,  $7.  For  sale  by  subscription  only.  Prospectus  free  oo 
application  to  the  Publishers. 

ASHHURST  (JOHN,  JR.).    THE  PRINCIPLES  AND  PRACTICE  OF  SUB- 

OER  Y.  For  the  me  of  Students  and  Practitioners.  Sixth  and  revised  edition.  In  one 
large  and  handsome  octavo  volume  of  1161  pages,  with  656  engravings.  Cloth,  t^; 
leather,  $7. 

ASHWELL  (SAMUEL).  A  PRACTICAL  TREATISE  ON  THE  DISEASES 
OF  WOMEN.    Third  edition.    520  pages.    Cloth,  $3.50. 

A  SYSTEM  OF  PRACTICAL  MEDICINE  BY  AMERICAN  AUTHORS.  Edited 
by  William  Pkppkr,  M.D.,  LL.D.  In  five  large  octavo  volumes,  containing  5573  pages 
and  198  illustrations.  Price  per  volume,  cloth,  $5;  leather,  $6;  half  Russia,  $7.  SM 
by  subscription  only.     Prospectus  free  on  application  to  the  Publishers. 

ATTFIELD  (JOHN).  CHEMISTRY;  GENERAL,  MEDICAL  AND  PHAR- 
MACEUTICAL. Fourteenth  edition,  specially  revised  by  the  Author  for  Americi. 
In  one  handsome  12mo.  volume  of  794  pages,  with  88  illustrations.  Cloth,  $2.75; 
leather,  $8.20: 

BALL  (CHARLES  B.).  THE  RECTUM  AND  ANUS,  THEIR  DISEASES 
AND  TREATMENT.  New  (2d)  edition.  In  one  12mo.  volume  of  453  pages,  with 
60  engravings  and  4  colored  plates.  Cloth,  $2.25.  Just  ready.  See  Series  q^  Clinicd 
Manuals,  page  13. 

BARNES  (ROBERT  AND  FANCOURT).  A  SYSTEM  OF  OBSTETRIC  MED- 
ICrSE  AND  SURGERY,  THEORETICAL  AND  CLINICAL,  The  Section  on 
Embryology  by  Prop.  Milni-»  Mahsitall.  In  one  large  octavo  volume  of  872  pag«» 
with  231  illustrations.     Cloth,  $5;  leather,  $6. 

BARTHOLOW  ( ROBERTS ).  CHOLERA ;  ITS  CA  USATION,  PREVENTION 
AND  TREATMENT.  In  one  12mo.  volume  of  127  pages,  with  9  illustrations. 
Cloth,  $1 .25.  
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BABTHOLOW  (ROBEETS).  MEDICAL  ELECTRICITY.  A  PRACTICAL 
TREATISE  ON  THE  APPLICATIONS  OF  ELECTRICITY  TO  MEDICINE 
AND  SURGER  Y.  Third  edition.  In  one  octavo  volume  of  308  pages,  with  110  illus- 
trations. 

BELL  (P.  JEFFBEY).  COMPARATIVE  ANATOMY  AND  PHYSIOLOGY. 
In  one  12mo.  volume  of  561  pages,  with  229  engravings.  Cloth,  |2.  See  Student^  Series 
of  ManuaUf  p.  14. 

BELLAMY  (EDWABD).  A  MANUAL  OF  SURGICAL  ANATOMY.  In  one 
12mo.  volume  of  300  pages,  with  50  illustrations.    Cloth,  $2.25. 

BEBBY  (GEOBGE  A.).  DISEASES  OF  THE  EYE;  A  PRACTICAL  TREAT- 
ISE FOR  STUDENTS  OF  OPHTHALMOLOGY.  Second  edition.  Very  hand- 
some octavo  volume  of  745  pages,  with  197  original  illustrations  in  the  text^  of  which  87 
are  exquisitely  colored.    Cloth,  $8. 

BILLINGS  (JOHN  S).  THE  NATIONAL  MEDICAL  DICTIONARY.  Includ- 
ing in  one  alphabet  English,  French,  German,  Italian  and  Latin  Technical  Terms  used  in 
Medicine  and  the  Collateral  Sciences.  In  two  very  handsome  imperial  octavo  volumes, 
containing  1574  pages  and  two  colored  plates.  Per  volume,  cloth,  $6 ;  leather,  $7 ;  half 
Morocco,  $8.50.  For  sale  by  subscription  only.  Specimen  pages  on  application  to  the 
Publishers. 

BLACK  (D.  CAMPBELL).  THE  URINE  IN  HEALTH  AND  DISEASE, 
AND  URINARY  ANALYSIS,  PHYSIOLOGICALLY  AND  PATHOLOGI- 
CALLY CONSIDERED.  In  one  12mo.  volume  of  256  pages,  with  73  engravings. 
Cloth,  $2.75. 

BLOXAM  (C.  L.).  CHEMISTRY,  INORGANIC  AND  ORGANIC.  With 
Experiments.  New  American  from  the  fiilh  London  edition.  In  one  handsome  octavo 
volume  of  727  pages,  with  292  illustrations.    Cloth,  $2 ;  leather,  $3. 

BBOADBENT  (W.  H.).  THE  PULSE.  In  one  12mo.  volume  of  317  pages,  with 
59  engravings.    Cloth,  $1.75.    See  Series  of  Clinical  Manuals,  page  13. 

BBOWNE  (LENNOX).  THE  THROA  T  AND  NOSE  AND  THEIR  DISEASES. 
New  (4th)  and  enlarged  edition.  In  one  imperial  octavo  volume  of  751  pages,  with  235 
engravings  and  120  illustrations  in  color.    Cloth,  $6.50. 

KOCH'S  REMEDY  IN  RELATION  ESPECIALLY   TO    THROAT 

CONSUMPTION.    In  one  octavo  volume  of  121  pages,  with  45  illustrations,  4  of 
which  are  colored,  and  17  charts.    Cloth,  $1.50. 

BBUCE  (J.  MITCHELL).  MATERIA  MEDICA  AND  THERAPEUTICS. 
Fifth  edition.  In  one  12mo.  volume  of  591  pages.  Cloth,  $1.50.  See  Students^  Series  of 
Manuals,  page  14. 

BBUNTON  (T.  LAIJDEB).  A  MANUAL  OF  PHARMACOLOGY,  THERA- 
PEUTICS AND  MATERIA  MEDICA;  including  the  Pharmacy,  the  Physiological 
Action  and  the  Therapeutical  Uses  of  Drugs.     In  one  octavo  volume. 

BBYANT  (THOMAS).  THE  PRACTICE  OF  SURGERY.  Fourth  American 
from  the  fourth  ^glish  edition.  In  one  imperial  octavo  volume  of  1040  pages,  with  727 
illustrations.    Cloth,  $6.50 ;  leather,  $7.50. 

BUMSTEAD  (P.  J.)  AND  TAYLOB  (B.  W.).  THE  PATHOLOGY  AND 
TREATMENT  OF  VENEREAL  DISEASES.  See  Taylor  on  Venereal  Diseases, 
page  15.     Just  ready.  * 

BUBNETT  (CHABLES  H.).  THE  EAR:  ITS  ANATOMY,  PHYSIOLOGY 
AND  DISEASES.  A  Practical  Treatise  for  the  Use  of  Students  and  Practitioners. 
Second  edition.  In  one  8vo.  volume  of  580  pages,  with  107  illustrations.  Cloth,  $4 ; 
leather,  $5. 

BUTLIN  (HENBY  T.).  DISEASES  OF  THE  TONGUE.  In  one  pocket-size 
12mo.  volume  of  456  pages,  with  8  colored  plates  and  3  engravings.  Limp  cloth,  $3.50. 
See  Series  of  Clinical  Manuals,  page  13. 

CABPENTEB  (W.  B.).  PRIZE  ESSAY  ON  THE  USE  OF  ALCOHOLIC 
LIQUORS  IN  HEALTH  AND  DISEASE.  New  edition,  with  a  Preface  by  D.  F. 
CoNDiE,  M.D.    One  12mo.  volume  of  178  pages.    Cloth,  60  cents. 

PRINCIPLES  OF  HUMAN  PHYSIOLOG  Y.    In  one  large  octavo  volume. 
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CARTER  (R.  BRUDENELL)  AND  PROST  (W.  ADAMS).  OPHTHALMIC 
SURGERY,  In  one  pocket-dze  12ino.  volume  of  559  pages,  with  91  engravings  and 
one  plate.    Cloth,  $2.25.    See  Series  of  Clinical  ManuaUf  page  13. 

CASPARI  (CHARLES,  JR.).  A  TREATISE  ON  PHARMACY.  For  StadenU 
and  Pharmacists.  In  one  handsome  octavo  volume  of  680  pages,  with  288  illustrations. 
Just  ready.     Cloth,  $4.50. 

CHAMBERS  (T.  K.).    A  MANUAL  OF  DIET  IN  HEALTH  AND  DISEASE. 

In  one  handsome  8vo.  volume  of  302  pages.    Cloth,  $2.75. 

CHAPMAN  (HENRY  C).    A  TREATISE  ON  HUMAN  PHYSIOLOGY.    In 

one  octavo  volume  of  925  pages,  with  605  illustrations.    Cloth,  $5.50 ;  leather,  $6.50. 

CHARLES  (T.  CRANSTOUN).  THE  ELEMENTS  OF  PHYSIOLOGICAL 
AND  PATHOLOGICAL  CHEMISTRY.  In  one  handsome  octavo  volume  of  451 
pages,  with  38  engravings  and  1  colored  plate.    Cloth,  $3.50. 

CHEYNE  (W.  WATSON).  THE  TREATMENT  OF  WOUNDS,  ULCERS 
AND  ABSCESSES.    In  one  12mo.  volume  of  207  pages.    Cloth,  $1.25. 

CHURCHILL  (PLEETWOOD).  ESSAYS  ON  THE  PUERPERAL  FEVER. 
In  one  octavo  volume  of  464  pages.    Cloth,  $2.50. 

CLARKE  (W.  B.)  AND  LOCKWOOD  (C.  B.).  THE  DISSECTOR'S  MANUAL. 
In  one  12mo.  volume  of  396  pages,  with  49  engravings.  Cloth,  $1.50.  See  Student^  Seria 
of  ManuaJsj  page  14. 

CLELAND  (JOHN).  A  DIRECTORY  FOR  THE  DISSECTION  OF  THE 
HUMAN  BODY.    In  one  12mo.  volume  of  178  pages.    Cloth,  $1.25. 

CLINICAL  MANUALS.     See  Series  of  Clinical  Manuals,  page  13. 

CLOUSTON  (THOMAS  S.).  CLINICAL  LECTURES  ON  MENTAL  DIS- 
EASES. With  an  Abstract  of  Laws  of  U.  S.  on  Custody  of  the  Insane,  bj  C.  F.  FoL- 
SOM,  M.D.  In  one  handsome  octavo  volume  of  541  pages,  illustrated  with  engnvingi 
and  8  lithographic  plates.  8@*Dr.  Folsom's  Abstract  is  furnished  separately  in  one 
octavo  volume  of  108  pages.    Cloth,  $1.50. 

CLOWES    (PRANK).  AN  ELEMENTARY   TREATISE    ON  PRACTICAL 

CHEMISTRY  AND  QUALITATIVE  INORGANIC  ANALYSIS.    From  the 

fourth  Englbh  edition.  In  one  handsome  12mo.  volume  of  387  pages,  with  55  engra?- 
ings.    Cloth,  $2.50. 

COATS   (JOSEPH).    A    TREATISE  ON  PATHOLOGY.    In  one  volume  of  829 

pages,  with  339  engravings.     Cloth,  $5.50 ;  leather,  $6.50. 

COLEMAN  (ALFRED).  A  MANUAL  OF  DENTAL  SURGERY  AND  PATH- 
OLOGY. With  Notes  and  Additions  to  adapt  it  to  American  Practice.  By  Thos.  C. 
Stellwagen,  M.A.,  M.D.,  D.D.S.  In  one  handsome  octavo  volume  of  412  pages,  with 
331  engravings.     Cloth,  $3.25. 

CONDIE  (D.  FRANCIS).  A  PRACTICAL  TREATISE  ON  THE  DISEASES 
OF  CHILDREN.  Sixth  edition,  revised  and  enlarged.  In  one  large  8vo.  volume  of 
719  pages.     Cloth,  $5.25 ;  leather,  $6.25. 

CORNIL  (V.).  SYPHILIS:  ITS  MORBID  ANATOMY,  DIAGNOSIS  ASD 
TREATMENT.  Translated,  with  Notes  and  Additions,  by  J.  Hi-:xry  C.  Simes,  M.D., 
and  J.  William  White,  M.D.  In  one  8vo.  volume  of  461  pages,  with  84  illustratioiw. 
Cloth,  $3.75. 

CULBRETH  (DAVID  M.  R. ) .    MA  TERIA  MEDIC  A  AND  PHARMA  COL  OG  Y. 

In  one  handsome  octavo  volume  of  812  ^ages,  with  445  engravings.     Cloth,  $4.75.     JvM 

ready. 

CULVER  (E.  M.)  AND  HAYDEN  (J.  R.).  MANUAL  OF  VENEREAL  DIS- 
EASES.    In  one  12mo.  volume  of  289  pages,  with  33  engravings.     Cloth,  $1.75. 

DALTON  (JOHN  C.'.  A  TREATISE  ON  HUMAN  PHYSIOLOGY.  Seventh 
edition,  thoroughly  revised  and  greatly  improved.  In  one  very  handsome  octavo  volume 
of  722  pages,  with  252  engravings.     C'loth,  ^5 ;  leather,  $G. 

DOCTRINES  OF  THE  CIRCULATION  OF  THE  BLOOD.  In  one  hand- 
some 12mo.  volume  of  293  pages.     Cloth,  $2. 


Philadelphia,  706,  708  and  710  Sanaom  St^New  York,  111  Fifth  Ave.  (cor.  18th  St.). 


L£/l    BROTHERS    A    CO:S    PUBLICMTIO MS. 


DAVENPORT  (F.  H.\  DISEASES  OF  WOMEN,  A  Manual  of  Non-Surgical 
Gynecology.  For  the  use  of  Students  and  General  Practitioners.  Second  edition.  In 
one  handsome  12mo.  volume  of  314  pages,  with  107  engravings.    Cloth,  $1.75. 

DAVIS  (F.H.).  LECTURES  ON  CLINICAL  MEDICINE,  Second  edition.  In 
one  12mo.  volume  of  287  pages.    Cloth^  $1.75. 

DAVIS  (EDWARD  P.).  A  TREATISE  ON  OBSTETRICS,  For  Students  and 
Practitioners.  In  one  very  handsome  octavo  volume  of  700  pages,  richly  illustrated. 
Inprest, 

DE  LA  BECHE'S  GEOLOGICAL  OBSER  VER,  In  one  large  octavo  volume  of  700 
pages,  with  300  engravings.    Cloth,  $4. 

DENNIS  (FREDERIC  S.)  AND  BILLINOS  (JOHN  S.).  A  SYSTEM  OF 
SURGERY.  In  Contributions  by  American  Authors.  In  four  very  handsome  octavo 
volumes,  containing  3052  pages,  with  1585  engravings,  and  45  full  page  plates  in  colors 
and  monochrome.  Complete  work  juat  ready.  Per  volume,  cloth,  $6 ;  leather,  $7 ;  half 
Morocco,  gilt  back  and  top,  $8.50.  For  saU  by  subscription  only.  Full  prospectus  firee  on 
application  to  the  Publishers. 

DERCUM  (FRANCIS  X.),  Editor.  A  TEXT-BOOK  ON  NERVOUS  DIS- 
EASES. By  American  Authors.  In  one  handsome  octavo  volume  of  1054  pages,  with 
341  engravings  and  7  colored  plates.     Cloth,  $6 ;  leather,  $7.     (NeL )    JuM  ready. 

DE  SCHWEINITZ  (GEORGE  E.).  THE  TOXIC  AMBLYOPIAS;  THEIR 
CLASSIFICATION,  HISTORY,  SYMPTOMS,  PATHOLOGY  AND  TREAT- 
MENT.  Very  handsome  octavo,  240  pages,  46  engravings,  and  9  full-page  plates  in 
colors.     Limited  edition,  de  luxe  binding,  $4.     (Net.)    Juat  ready. 

DRAPER  JOHN  C.).  MEDICAL  PHYSICS.  A  Text-book  for  Students  and  Prac- 
titioners of  Medicine.  In  one  handsome  octavo  volume  of  734  pages,  with  376  engrav- 
ings.   Cloth,  $4. 

DRUITT  (ROBERT).  THE  PRINCIPLES  AND  PRACTICE  OF  MODERN 
SURGERY.  A  new  American,  from  the  twelfth  London  edition,  edited  by  Stanley 
Boyd,  F.R.C.S.  In  one  large  octavo  volume  of  965  pages,  with  373  engravings.  Cloth,  $4 ; 
leather,  $5. 

DUANE  (ALEXANDER).  THE  STUDENT'S  DICTIONAR  Y  OF  MEDICINE 
AND  THE  ALLIED  SCIENCES.  Comprising  the  Pronunciation,  Derivation  and 
Full  Explanation  of  Medical  Terms.  Together  with  much  Collateral  Descriptive  Matter, 
Numerous  Tables,  etc.  New  edition.  With  Appendix.  In  one  square  octavo  volume  oi 
690  pages.  Cloth,  $3;  half  leather,  $3.25;  full  sheep,  $3.75.  Thumb-letter  Index  for 
quicK  use,  50  cents  extra.    Just  ready, 

DUNCAN  'J.  MATTHEWS).  CLINICAL  LECTURES  ON  THE  DISEASES 
OF  WOMEN.  Delivered  in  St.  Bartholomew's  Hospital.  In  one  octavo  volume  of 
175  pages.    Cloth,  $1.50. 

DUNGLISON  (ROBLEY).  A  DICTIONARY  OF  MEDICAL  SCIENCE.  Con- 
taining a  full  Explanation  of  the  Various  Subjects  and  Terms  of  Anatomy,  Physiology, 
Medical  Chemistry,  Pharmacy,  Pharmacology,  Therapeutics,  Medicine,  Hygiene,  Dietetics, 
Pathology,  Surgery,  Ophthalmology,  Otology,  Laryngology,  Dermatology,  Gynecology, 
Obstetrics,  Pediatrics,  Medical  Jurisprudence,  Dentistry,  etc.,  etc.  By  Robley  Dungli- 
80N,  M.D.,  LL.D.,  late  Professor  of  Institutes  of  Medicine  in  the  Jeflerson  Medical  Col- 
lege of  Philadelphia.  Edited  by  Richard  J.  Dunglison,  A.M..  M.D.  Twenty-first 
edition,  thoroughly  revised  and  greatly  enlarged  and  improved,  with  the  Pronunciation, 
Accentuation  and  Derivation  of  the  Terms.  With  Appendix.  Just  ready.  In  one 
magnificent  imperial  octavo  volume  of  1225  pages.  Cloth,  $7 ;  leather,  $8.  Thumb-letter 
Index  for  quick  use,  75  cents  extra. 

EDES  (ROBERT  T.\  TEXT-BOOK  OF  THERAPEUTICS  AND  MATERIA 
MEDIC  A.    In  one  8vo.  volume  of  544  pages.    Cloth,  $3.50 ;  leather,  $4.50. 

EDIS  (ARTHUR  W.).  DISEASES  OF  WOMEN.  A  Manual  for  Students  and 
Practitioners.  In  one  handfome  8vo.  volume  of  576  pages,  with  148  engravings. 
Cloth,  $3 ;  leather,  $4. 

ELLIS  (GEORGE  VINER).  DEMONSTRATIONS  IN  ANATOMY.  Being  a 
Guide  to  the  Knowledge  of  the  Human  Body  by  Dissection.  From  the  eighth  and  revised 
English  edition.  In  one  octavo  volume  of  716  pages,  with  249  engravings.  Cloth,  $4.25 ; 
leather,  $5.25.  
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EMMET   (THOMAS  ADDIS).     THE  PRINCIPLES  AND   PRACTICE    OF 

O  YN^COL 00  Y,  For  the  use  of  Students  and  Practitioners.  Third  edition,  enlarged 
and  revised.  In  one  large  8vo.  volume  of  880  pages,  with  150  original  engraTings. 
Cloth,  $5 ;  leather,  $6. 

EBICHSEN  (JOHN  E.).  THE  SCIENCE  AND  ART  OF  SURGERY,  A  new 
American  from  the  eighth  enlai^d  and  revised  London  edition.  In  two  large  octavo 
volumes  contmning  2316  pages,  with  984  engravings.     Cloth,  $9 ;  leather,  $11. 

ESSIG  (CHARLES  J.).  PROSTHETIC  DENTISTRY,  See  Ameriean  Tot-booh 
of  Dentistry,  page  2. 

PAEQUHARSON  (BOBEBT).  A  GUIDE  TO  THERAPEUTICS.  Fourth 
American  from  fourth  English  edition,  revised  by  Frakk  Woodbury,  M.D.  In  one 
12mo.  volume  of  581  pages.    Cloth,  $2.60. 

FIELD  (GEOBGE  P.).  A  MANUAL  OF  DISEASES  OF  THE  EAR.  Fourth 
edition.  In  one  octavo  volume  of  391  pages,  with  73  engravings  and  21  colored  plates. 
Cloth,  $3.75. 

FLINT  (AUSTIN).  A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE 
OF  MEDICINE.  New  (7th)  edition,  thoroughlv  revised  by  Fbedebick  P.  H£NBY, 
M.D.     In  one  large  8vo.  volume  of  1143  pages,  with  engravings.    Cloth,  $5 ;  leather,  $6. 

A  MANUAL  OF  AUSCULTATION  AND  PERCUSSION;  of  the  Physi- 


cal Diagnosis  of  Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism.  Fifth 
edition,  revised  by  James  C.  WnaoN,  M.D.  In  one  handsome  12mo.  volume  of  274 
pages,  with  12  engravings. 

A   PRACTICAL    TREATISE   ON  THE  DIAGNOSIS  AND   TREAT- 


MENT  OF  DISEASES  OF  THE  HEART.    Second  edition,  enlarged.    In  one 
octavo  volume  of  550  pages.    Cloth,  $4. 

A   PRACTICAL   TREATISE  ON  THE  PHYSICAL  EXPLORATION 


OF  THE  CHEST,  AND  THE  DIAGNOSIS  OF  DISEASES  AFFECTING 
THE  RESPIRA  TOR  Y  ORGANS.  Second  and  revised  edition.  In  one  octavo  vol- 
ume of  591  pages.    Cloth,  $4.50. 

MEDICAL  ESSA  YS.    In  one  12mo.  volume  of  210  pages.    Cloth,  11.38. 

ON  PHTHISIS:  ITS  MORBID  ANATOMY,  ETIOLOG F,  ETC.    A  Sena 


of  Clinical  Lectures.     In  one  8vo.  volume  of  442  pages.    Cloth,  $3.50. 

FOLSOM  (0.  P.).  AN  ABSTRACT  OF  STATUTES  OF  U.  S.  ON  CUSTODY 
OF  THE  INSANE.    In  one  8vo.  volume  of  108  pages.     Cloth,  $1.50. 

POBMULABY,  THE  NATIONAL.  See  StUU,  MaUch  &  CasparVs  National  Dufpenta- 
ton/y  page  14. 

POSTEB  (MICHAEL).  A  TEXT-BOOK  OF  PHYSIOLOGY.  New  (6th)  and 
revised  American  from  the  sixth  English  edition.  In  one  large  octavo  volume  of  923 
pages,  with  257  illustrations.     Cloth,  $4.50 ;  leather,  $5.50. 

POTHEBGILL  (J.  MILNEB).  THE  PRACTITIONER'S  HAND-BOOK  OF 
TREATMENT.  Third  edition.  In  one  handsome  octavo  volume  of  664  pages. 
Cloth,  $3.75;  leather,  $4.75. 

POWNES  (GEOBGE).  A  MANUAL  OF  ELEMENTARY  CHEMISTRY  (IS- 
ORGANIC  AND  ORGANIC).  Twelfth  edition.  Embodying  Watts'  Physical  atid 
Inorganic  Chemistry.  In  one  royal  12mo.  volume  of  1061  pages,  with  168  engravings,  and 
1  colored  plate.     Cloth,  $2.75 ;  'leather,  $3.25. 

FBANKLAND  (E.)  AND  JAPP  (P.  B.).  INORGANIC  CHEMISTRY.  In  one 
handsome  octavo  volume  of  677  pages,  with  51  engravings  and  2  plates.  Cloth,  $3.75; 
leather,  $1.75. 

PULLEB  (EUGENE).  DISORDERS  OF  THE  SEXUAL  ORGANS  IN  THE 
MALE.  Jn  one  very  handsome  octavo  volume  of  238  pages,  with  25  engravings  and 
8  full-page  plates.     Cloth,  $?2.     Just  ready. 

PULLEB  (HENBY).    ON  DISEASES  OF  THE  L  UNGS  AND  AIR-PASSAGES. 

Their  Pathology,  Physical  Dia^iosis,  Symptoms  and  Treatment.     From  second  English 
edition.     In  one  8vo.  volume  of  475  pages.     Cloth,  $3.50. 
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GANT  (FREDERICK  JAMES).  THE  STUDENT'S  SURGERY,  AMultam  in 
Parvo.     In  one  square  octavo  volume  of  845  pages,  with  159  engravings.     Cloth,  $3.75. 

GIBBES  fHENEAOE).  PRACTICAL  PATHOLOGY  AND  MORBID  HIS- 
TOLOGY. In  one  very  handsome  octavo  volume  of  314  pages,  with  60  illustrations, 
mostly  photographic.     Cloth,  $2.75. 

GIBNEY  (V.  P.).  ORTHOPEDIC  SURGERY,  For  the  use  of  Practitioners  and 
Students.     In  one  8vo.  volume  profusely  illastrated.     Preparing, 

(K)ULD  rA.  PEABCE).  SURGICAL  DIAGNOSIS,  In  one  12mo.  volume  of  589 
pages.     Cloth,  $2.     See  Student^  Series  of  Manuah,  page  14. 

GRAY  (HENRY).  ANATOMY,  DESCRIPTIVE  AND  SURGICAL.  A  new 
American  edition,  thoroughly  revised.  In  one  imperial  octavo  volume  of  1200  pages, 
with  nearly  800  large  and  elaborate  engravings.  Price  with  illustrations  in  colors,  cloth, 
$7  ;  leather,  $8.     Price,  with  illustrations  in  black,  cloth,  $6 ;  leather,  $7.     Just  ready. 

GRAY  (LANDON  CARTER).  A  TREATISE  ON  NERVOUS  AND  MENTAL 
DISEASES.  For  Students  and  Practitioners  of  Medicine.  New  (2d)  edition.  In  one 
handsome  octavo  volume  of  728  pages,  with  172  engravings  and  3  colored  plates.  Cloth, 
$4.75 ;  leather,  $5  75.     Jmt  ready. 

GREEN  (T.  HENRY).  AN  INTRODUCTION  TO  PATHOLOGY  AND  MOB- 
BID  ANATOMY,  New  (7th)  American  from  the  eighth  London  edition.  In  one 
handsome  octavo  volume  of  59o  pages,  with  224  engravings  and  a  colored  plate.  Cloth, 
$2.75. 

GREENE  (WILLIAM  H.).  A  MANUAL  OF  MEDICAL  CHEMISTRY.  For 
the  Use  of  Students.  Based  upon  Bowman's  Medical  Chemistry,  In  one  12mo.  volume 
of  310  pages,  with  74  illustrations.     Cloth,  $1,75. 

GROSS  (SAMUEL  D.).  A  PRACTICAL  TREATISE  ON  THE  DISEASES, 
INJURIES  AND  MALFORMATIONS  OF  THE  URINARY  BLADDER, 
THE  PROSTATE  GLAND  AND  THE  URETHRA.  Third  edition,  thoroughly 
revwed  and  edited  bv  Samuel  W.  Gross,  M.  D.  In  one  octavo  volume  of  574  pages, 
with  170  illustrations*     Cloth,  $4.50. 

HABERSHON  (S.  0.).  ON  THE  DISEASES  OF  THE  ABDOMEN,  comprising 
those  of  the  Stomach,  (Esophagus,  Ceecum,  Intestines  and  Peritoneum.  Second  Amer- 
ican from  the  third  English  edition.  In  one  octavo  volume  of  554  pages,  with  11  engrav- 
ings.    Cloth,  $3.50. 

HAMILTON  (ALLAN  McLANE).  NER  VO  US  DISEASES,  THEIR  DESCRIP- 
TION AND  TREATMENT,  Second  and  revised  edition.  In  one  octavo  volume  of 
598  pages,  with  72  engravings.     Cloth,  $4. 

HAMILTON  (FRANK  H.).  A  PRACTICAL  TREATISE  ON  FRACTURES 
AND  DISLOCATIONS.  Eighth  edition,  revised  and  edited  by  Stephen  Smith, 
A.M.,  M.D.  In  one  handsome  octavo  volume  of  832  pages,  with  507  engravings. 
Cloth,  $5.50;  leather,  $6.50. 

HARDAWAY  « W.  A.).  MANUAL  OF  SKIN  DISEASES,  In  one  12mo.  volume 
of  440  pages.     Cloth,  $3. 

HARE  (HOBART  AMORY).  A  TEXT-BOOK  OF  PRACTICAL  THERA- 
PEUTICS, with  Special  Reference  to  the  Application  of  Remedial  Measures  to  Disease 
and  their  Employment  upon  a  Rational  Basis.  With  articles  on  various  subjects  by  well- 
known  specialists.  New  (5th)  and  revised  edition.  In  one  octavo  volume  of  740  pages. 
Cloth,  $3.75 ;  leather,  $4.75.     Just  ready. 


PRACTICAL  DIAGNOSIS.    The  Use  of  Symptoms  in  the  Diagnosis  of  Disease. 

In  one  octavo  volume  of  566  pages,  with  191  engravings,  and  13  full  page  plates  in  colors 
and  monochrome.     Cloth,  $4.75.     Just  ready. 

HARE  rnOBART  AMORY),  Editor.  A  SYSTEM  OF  PRACTICAL  THERA- 
PEUTICS. By  American  and  Foreign  Authors.  In  a  series  of  contributions  by  78 
eminent  Physicians.  Three  large  octavo  volumes  comprising  3544  pages,  with  434 
engravings.  Price  per  volume,  cloth,  $5 ;  leather,  $6 ;  half  Russia,  $7.  For  sale  by  sub- 
scription only.     Address  the  Publishers. 
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HABTSHOSNE  (HENRY).  ESSENTIALS  OF  THE  PRISCIPLES  ASD 
PRACTICE  OF  MEDICINE,  Fifth  edidon.  In  one  12mo.  Tolome,  669  {Mges^ 
with  144  engravings.     Cloth,  f2.7o;  half  bound,  ^. 

A  HANDBOOK  OF  ANATOMY  AND  PHYSIOLOGY.    In  one  12iiia 

volume  of  310  pages,  with  220  engravings.     Cloth,  $1.75. 

A  CONSPECTUS  OF  THE  MEDICAL  SCIENCES.    Comprising  Manuals 


of  Anatomy,  Phjsiolo^,  Chemistrv,  Materia  Medica,  Practice  of  Medicine,  Snrgerj  and 
Obstetrics. '  Second  edition.  In  one  royal  12mo.  volume  of  1028  pages,  with  477  illus- 
trations.    Cloth,  1^4.25;  leather,  $5. 

HAYDEN  (JAMES  R.).  A  MANUAL  OF  VENEREAL  DISEASES.  In  one 
12mo.  volume  of  263  pages,  with  47  engravings.    Cloth,  $1.50.     Juti  ready. 

HAYEM  (OEOROES)  AND  HARE  (H.  A.).  PHYSICAL  AND  NATURAL 
THERAPEUTICS.  The  Remedial  Use  of  Heat,  Electricity,  Modifications  of  Atmos- 
pheric Pressure,  Climates  and  Mineral  Waters.  Edited  bv  Prof.  H.  A.  Harf,  M.D. 
In  one  octavo  volume  of  414  pages,  with  113  engravings.     Cloth,  $3. 

HERMAN  (O.  ERNEST).  FIRST  LINES  IN  MIDWIFERY.  In  one  12ma 
volume  of  198  pages,  with  80  engravings.  Cloth,  $1.25.  See  StudenU  Series  of  MamfoU, 
page  14. 

HERMANN  (L.).  EXPERIMENTAL  PHARMACOLOGY.  A  Handbook  of  the 
Methods  for  Determining  the  Physiological  Actions  of  Drugs.  Translated  by  Bobebt 
Meade  Smith,  M.D.     In  one  12mo.  vol  of  199  pages,  with  32  engravings.     Cloth,  $1.50. 

HERRICK  rJAMES  B.).  A  HANDBOOK  OF  DIAGNOSIS.  In  one  handsome 
12mo.  volume  of  429  pages,  with  80  engravings  and  2  colored  plates.  Cloth,  $2.50. 
Jiut  ready. 

HILL  (BERKELEY).  SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 
In  one  8vo.  volume  of  479  pages.     Cloth,  $3.25. 

HILLIER  (THOMAS).  A  HANDBOOK  OF  SKIN  DISEASES.  Second  edition. 
In  one  royal  12mo.  volume  of  353  pages,  with  two  plates.    Cloth,  $2.25. 

HIRST  (BARTON  C.)  AND  PIERSOL  (OEOROE  A.).  HUMAN  MONSTROS- 
ITIES. Magnificent  folio,  containing  220  pages  of  text  and  illustrated  with  123  engrav- 
ings and  39  large  photographic  plates  horn  nature.  In  four  parts,  price  each,  $5.  Ltmiud 
edition.     Far  aaU  ay  subKription  only. 

H0BL7N  (RICHARD  D.).  A  DICTIONARY  OF  THE  TERMS  USED  IN 
MEDICINE  AND  THE  COLLATERAL  SCIENCES.  In  one  12mo.  volume  of 
520  doubled-colunmed  pages.     Cloth,  $1.50;  leather,  62. 

HODGE  (HUGH  L.).  ON  DISEASES  PECULIAR  TO  WOMEN,  INCL  UDING 
DISPLACEMENTS  OF  THE  UTERUS.  Second  and  revbed  ediUon.  In  one 
8vo.  volume  of  519  pages,  with  illustrations.     Cloth,  ^4.50. 

HOFFMANN  (FREDERICK)  AND  POWER  (FREDERICK  B.).    A  MANUAL 

OF  CHEMICAL  ANALYSIS,  as  Applied  to  the  Examination  of  Medicinal  Chemicals 
and  their  Preparations.  Third  edition,  entirely  rewritten  and  much  enlarged.  In  one 
handsome  octavo  volume  of  621  pages,  with  179*  engravings.     Cloth,  $4.25. 

HOLDEN  (LUTHER).  LANDMARKS,  MEDICAL  AND  SURdlCAL.  From 
the  third  English  edition.  With  additions  by  W.  W.  Kfj^x,  M.D.  In  one  royal  12ma 
volume  of  148  pages.     Cloth,  ^1. 

HOLMES  (TIMOTHY).  A  TREATISE  ON  SURGERY.  Its  Principles  and 
Practice.  A  new  American  from  the  fifth  English  edition.  EdittKi  by  T.  Pickeri>'0 
Pick,  F.R.C.S.  In  one  handsome  octavo  volume  of  1008  pages,  with  428  engravings. 
Cloth,  $0 ;  leather,  $7. 

A  SYSTEM  OF  SURGERY.     With  notes  and  additions  bv  varioas  American 


authors.  Edited  by  John  H.  Packard,  M.  D.  In  three  very  hand.*«ome  8vo.  volumes 
containing  3137  double-columned  pages,  with  979  engravings  and  13  lithographic  plates. 
Per  volume,  cloth,  .?() ;  leather,  87  ;  half  Bussia,  $7.50.     For  mU  by  siibscripiion  only. 

HORNER  (WILLIAM  E.).    SPECIAL  ANATOMY  AND  HISTOLOGY.    Eighth 

edition,  revised  and  modified.  In  two  large  8vo.  volumes  of  1007  pages,  containing  320 
engravings.     Cloth,  .*<>. 
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HUDSON  (A.).'  LECTURES  ON  THE  STUDY  OF  FEVER,  In  one  octavo 
volume  of  308  pages.     Cloth,  $2.60. 

HUTCHINSON  (JONATHAN).  SYPHILIS.  In  one  pocket-size  12mo.  volume  of 
542  pages,  with  8  chromo-lithographic  plates.  Cloth,  $2.25.  See  Series  (^  Clinical  Man- 
tteUs,  page  13. 

HTDE  (JAMES  NEVINS).  A  PRACTICAL  TREATISE  ON  DISEASES  OF 
THE  SKIN,  Third  edition,  thoroughly  revised.  In  one  octavo  volume  of  802  pages, 
with  108  engravings  and  9  colored  plates.     Cloth,  $5 ;  leather,  $6. 

JACKSON  (OEOROE  THOMAS).  THE  READY-REFERENCE  HANDBOOK 
OF  DISEASES  OF  THE  SKIN  :Sew  (2d)  edition.  In  one  12mo.  volume  of  589 
pages,  with  69  engravings,  and  one  colored  plate.     Cloth,  $2.75.     Just  ready. 

JAMTBSON  (W.  ALLAN).  DISEASES  OF  THE  SKIN  Third  edition.  In  one 
octavo  volume  of  656  pages,  with  1  engraving  and  9  double-page  chromo-lithographic 
plates.     Cloth,  $6. 

JONES  (C.  HANDFIELD ).  CLINICAL  OBSER  VA  TIONS  ON  FUNCTIONAL 
NER  VO  US  DISORDERS,  Second  American  edition.  In  one  octavo  volume  of  340 
pages.     Cloth,  $3.25. 

JULER  (HENRY).  A.  HANDBOOK  OF  OPHTHALMIC  SCIENCE  AND 
PRACTICE.  S^ond  edition.  In  one  octavo  volume  of  549  pages,  with  201  engrav- 
ings, 17  chromo-lithographic  plates,  test-types  of  Jaeger  and  Snellen,  and  Holmgren's 
Color-Blindness  Test.     Uoth,  $5.50;  leather,  $6.50. 

KIRK  (EDWARD  C).  OPERATIVE  DENTISTRY.  See  American  Texi-hooh  of 
Dentistry,  page  2. 

KING  (A.  P.  A.).  A  MANUAL  OF  OBSTETRICS,  Sixth  edition.  In  one  12mo. 
volume  of  532  pages,  with  221  illustrations.     Cloth,  $2.50. 

KLEIN  (E.).  ELEMENTS  OF. HISTOLOO  Y.  Fourth  edition.  In  one  pocket-size 
12mo.  volume  of  376  pages,  with  194  engravings.  Cloth,  $1.75.  See  Student^  Series  cf 
Manuals,  page  14. 

LANDIS  (HENRY  O.).  THE  MANAGEMENT  OF  LABOR.  In  one  handsome 
12mo.  volume  of  329  pages,  with  28  illustrations.     Cloth,  $1.75. 

LA  ROCHE  (R.).  YELLOW  FEVER,  In  two  8vo.  volumes  of  1468  pages. 
Cloth,  $7. 


PNEUMONIA.    In  one  8vo.  volume  of  490  pages.     Cloth,  $3. 


LAURENCE  (J.  Z.)  AND  MOON  (ROBERT  C).  A  HANDY^BOOK  OF 
OPHTHALMIC  SURGERY.  Second  edition.  In  one  octavo  volume  of  227  pages, 
with  66  engravings.     Cloth,  $2.75. 

LAWSON  (GEORGE).  INJURIES  OF  THE  EYE,  ORBIT  AND  EYELIDS. 
From  the  last  English  edition.  In  one  handsome  octavo  volume  of  404  pages,  with  92 
engravings.     Cloth,  $3.50. 

T-PA  (HENRY  C).  CHAPTERS  FROM  THE  RELIGIOUS  HISTORY  OF 
SPAIN;  CENSORSHIP  OF  THE  PRESS;  MYSTICS  AND  ILLUMINATI; 
THE  ENDEMONIADAS ;  EL  SANTO  NINO  DE  LA  GUARDIA;  BRI- 
ANDA  DE  BARDAXI.    In  one  12mo.  volume  of  522  pages.     Cloth,  $2.50. 


A  HISTORY  OF  AURICULAR  CONFESSION  AND  INDULGENCES 

IN  THE  LATIN  CHURCH.     In  three  octavo  volumes  of  about  500  pages  each. 
Per  volume,  cloth,  $3.     Complete  work  just  ready. 

FORMULARY  OF  THE  PAPAL  PENITENTIARY.    In  one  octavo  vol- 


ume of  221  pages,  with  frontispiece.     Cloth,  $2.50. 

•  SUPERSTITION  AND  FORCE;  ESSAYS  ON  THE  WAGER  OF  LAW, 


THE  WAGER  OF  BATTLE,  THE  ORDEAL  AND  TORTURE.  Fourth 
edition,  thoroughly  revised.  In  one  handsome  royal  12mo.  volume  of  629  pages. 
Cloth,  $2. 75.  
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T-PA  (HENRY  C  STUDIES  IS  CHURCH  HISTOBT.  The  Rbe  of  ihe  Tcm- 
poral  Power — Benefit  of  Clergy — Elxcommunication.  New  edition.  In  oae  handsoDe 
12mo  volume  of  t>0o  pages.     Cloth,  ^2.50. 

AX  HISTORICAL  SKETCH  OF  SACERDOTAL  CELIBACY  IS  THE 


CHRISTIAN  CHURCH.     Second  edition.     In  one  handsome  octavo  rolome  of  «S5 
pageH.     Cloth,  $4.50. 

LEE  (HENRY)  ON  SYPHILIS,    In  one  8vo.  volume  of  246  pages.    Cloth,  $±Kl 

LEHMANN  fC.  O.).    A  MANUAL  OF  CHEMICAL  PHYSIOLOGY.    In  one 

8vo.  volume  of  327  pages,  with  41  engravings.     Cloth,  $2.25. 

LEI8HMAN  (WILLIAM).    A  SYSTEM  OF  MIDWIFERY.    Including  the  Db- 

eaaea  of  Pregnancy  and  the  Puerperal  State.     Fourth  edition.     In  one  octavo  volume. 

LOOinS  (ALFRED  L.)  AND  THOMPSON  (W.  GILMAN),  EditaB.  A  SYS- 
TEM OF  MEDICINE.  In  Contributions  by  Various  American  Aothors.  In  foor 
very  handsome  octavo  volumes  of  about  900  pages  each,  fiilly  illustrated  in  black  and 
colors.     Volume  I.,  in  press /or  early  issue. 

LUDLOW  (J.  L.).  A  MANUAL  OF  EXAMINATIONS  UPON  ANATOMY, 
PHYSIOLOGY,  SURGERY.  PRACTICE  OF  MEDICINE,  OBSTETBICS, 
MATERIA  MEDICA,  CHEMISTRY,  PHARMACY  AND  THERAPEUTICS. 
To  which  is  added  a  Medical  Formularv.  Third  edition.  In  one  royal  12mo.  volniiM 
of  816  pages,  with  370  engravings.     Cloth,  $3.25;  leather,  |3.75. 

LUTP   r ARTHUR  P.>.    MANUAL  OF  CHEMISTRY,  for  the  use  of  Students  of 

Medicine      In  one  12mo.  volume  of  522  pages,  with  36  engravings.     Cloth,  $2.    See 

Student^  Series  of  Manuals,  page  14. 

LTMAN  (HENRY  M.).  THE  PRACTICE  OF, MEDICINE.  In  one  rery  hand- 
some octavo  volume  of  925  pages  with  170  engravings.     Cloth,  $4.75;  leather,  $5.75. 

LYONS  (ROBERT  D.).  A  TREATISE  ON  FEVER.  In  one  octavo  volome of  3fi2 
pages.     Cloth,  $2.25. 

MACKENZIE  (JOHN  NOLAND).     THE  DISEASES  OF  THE  NOSE  AND 

THROAT.     In  one  handsome  octavo  volume  of  about  600  pages,  richly  illostrated 

Preparing. 

MAISCH  rJOHN  M.).  A  MANUAL  OF  ORGANIC  MATERIA  MBDICA. 
New  liith)  edition,  thoroughly  revised  by  H.  C.  C  Maisch,  Ph.G.,  Ph.D.  In  one  very 
handsome  12mo.  volume  of  509  pa^es,  with  28o  engravings.     Cloth,  $3. 

MANUALS.  See  Student^  Quiz  Series,  page  14,  Student^  Series  of  Manuals,  page  14,  ind 
Serifui  of  Clmiccd  Manuals,  page  13. 

MARSH  (HOWARD).  DISEASES  OF  THE  JOINTS.  In  one  12mo.  volume  of 
468  paj^(is,  with  64  engravings  and  a  colored  plate.  Cloth,  $2.  See  Series  of  Clinidol 
Manualit,  page  13. 

MAY   (G.  H.)     MANUAL  OF   THE  DISEASES  OF  WOMEN.     For  the  use  of 

Students  and  Practitioners.     Second  edition,  revised  by  L.  S.  Rau,  M.D.     In  one  12ma 
volume  of  360  pages,  with  31  engravings.     Cloth,  $1.75. 

MITCHELL  (JOHN  K.)."iRE}fOTE  CONSEQUENCES  OF  INJURIES  OF 
NERVES  AND  THEIR  TREATMENT     In  one  handsome  12mo.  volume  of  339 

pac:es,  with  VI  illustrations.     Cloth  .^1.75.     Just  ready. 

MORRIS    (HENRY).    SURGICAL    DISEASES  OF    THE   KIDNEY.    In  one 

Vlmo.  volume  of  .')')4  pafjes,  with  40  engravings  and  6  colored  plates.     Cloth,  :?2.25.    See 

iScrif.Hoj  ('liiiicul  ManuaJs^  page  13. 
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MOBBIS  (MALCOLM).  DISEASES  OF  THE  SKIN.  In  one  square  8vo.  volume 
of  572  pages,  with  19  chromo-lithographic  figures  and  17  engravings.     Cloth,  $3.50. 

MULLEB  (J.).  PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY.  In  one 
large  8vo.  volume  of  623  pages,  with  538  engravings.     Cloth,  $4.50. 

MUSSEB  (JOHN  H.).  A  PRACTICAL  TREATISE  ON  MEDICAL  DIAG- 
NOSIS, for  Students  and  Physicians.  New  (2d)  edition  In  one  octavo  volume  of 
about  950  pages,  illustrated  with  about  200  engravings  and  many  colored  plates.    In  press. 

NATIONAL  DISPENSATOBT.    See  StiUe,  Maisch  &  Caspari,  page  14. 

NATIONAL  FOBMULABT.  See  StilU,  Maiseh  &  Casparea  National  Dispensatory, 
page  14. 

NATIONAL  MEDICAL  DICTIONABT.    See  BiUings,  page  3. 

NETTLESHIP  (E.).  DISEASES  OF  THE  EYE.  Fourth  American  from  fifth 
English  edition.  In  one  12mo.  volume  of  504  pages,  with  164  engravings,  test-types  and 
formuifle  and  color-blindness  test.     Cloth,  $2. 

NOBBIS  (WM.  F.)  AND  OLIVEB  (CHAS.  A.).  TEXT-BOOK  OF  OPHTHAL- 
MOLOGY. In  one  octavo  volume  of  641  pages,  with  357  engravings  and  5  colored 
plates.     Cloth,  $5 ;  leather,  $6. 

OWEN  (EDMUND).  SURGICAL  DISEASES  OF  CHILDREN  In  one  12mo. 
volume  of  525  page},  with  85  engravings  and  4  colored  plates.  Cloth,  $2.  See  Series  cf 
Clinical  Manuals,  page  13. 

PABK  (BOSWELL),  Editor.  A  TREATISE  ON  SURGERY,  by  American  Authors. 
For  Students  and  Practitioners  of  Surgery  and  Medicine.  In  two  magnificent  octavo 
volumes,  containing  1600  pages,  with  about  850  engravings,  and  about  40  full  page  plates 
in  colors  and  monochrome.  Volume  I.,  ready  in  a  few  days.  Volume  II.,  r^y  shortly. 
Price  per  volume,  cloth,  $4.50;  leather,  $5.50.     Net. 

PABBT  (JOHN  S.).  EXTRA-UTERINE  PREGNANCY,  ITS  CLINICAL 
HISTORY,  DIAGNOSIS,  PROGNOSIS  AND  TREATMENT.  In  one  ocUvo 
volume  of  272  pages.    Cloth,  $2.50. 

PABVm  (THEOPHILnS).  TffE  SCIENCE  AND  ART  OF  OBSTETRICS. 
Third  edition  In  one  handsome  octavo  volume  of  677  pages,  with  267  engravings  and 
2  colored  plates,     aoth,  $4.25 ;  leather,  $5  25. 

PAVY  (F.  W.)  A  TREATISE  ON  THE  FUNCTION  OF  DIGESTION,  ITS 
DISORDERS  AND  THEIR  TREATMENT.  From  the  second  London  edition. 
Intone  8vo.  volume  of  238  pages.    Cloth,  $2. 

PAYNE  (JOSEPH  FBANK).  A  MANUAL  OF  GENERAL  PATHOLOGY. 
Designed  as  an  Introduction  to  the  Practice  of  Medicine.  In  one  octavo  volume  of  524 
pages,  with  153  engravings  and  1  colored  plate     Cloth,  $3.50. 

PEPPEB*S  SYSTEM  OF  MEDICINE.    See  page  2. 

PEPPEB  (A.  J.).  SURGICAL  PATHOLOGY.  In  one  12mo  volume  of  511  pages, 
with  81  engravings.    Cloth,  $2.    See  Student^  Series  of  Manuals,  page  14. 

PICK  (T.  PICKEBINO).  FRACTURES  AND  DISLOCATIONS.  In  one  12mo. 
volume  (if  ')30  pages,  with  93  engravings.    Cloth,  $2.    See  Series  of  Clinical  Manuals,  p.  13. 

PIBBIE  (WILLIAM).    THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY. 

In  one  octavo  volume  of  780  pages,  with  316  engravings.     Cloth,  $3  75. 

PLAYFAIB  (W.  B.\  A  TREATISE  ON  THE  SCIENCE  AND  PRACTICE 
OF  MIDWIFERY.  Sixth  American  from  the  eighth  English  edition.  Edlvcd,  with 
additions,  by  R.  P.  Harris,  M.D.  In  one  octavo  volume  of  697  pages,  with  217  engrav- 
ings and  5  plates.     Cloth,  $4;  leather,  $5. 

THE  SYSTEMATIC  TREATMENT  OF  NERVE  PROSTRATION  AND 


HYSTERIA.     In  one  12mo.  volume  of  97  paj?es.     Cloth,  $1. 
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SOHMITZ  AND  ZXJMPT'S  CLASSICAL  SERIES. 

AD  VANCED  LA  TIN  EXERCISES     Cloth,  60  cents ;  half  bound,  70  cents. 
SCHMITZ'S  ELEMENT AR  Y  LA  TIN  EXERCISES.    Cloth,  60  cents. 
SALL  UST.     Cloth,  60  cents ;  half  bound,  70  cents. 
NEPOS.     Cloth,  60  cents ;  half  bound,  70  cents. 
VIRGIL,     Cloth,  85  cents ;  half  bound,  f51. 
CURTIUS.    Cloth,  80  cents;  half  bound,  90  cents. 

SCHOFIELD  (ALFBED  T.).  ELEMENTARY  PHYSIOLOGY  FOR  STU- 
DENTS. In  one  12mo.  volume  of  380  pages,  with  227  engravings  and  2  colored  plates. 
Cloth,  $2. 

8CHREIBEB  (JOSEPH).  A  MANUAL  OF  TREATMENT  BY  MASSAGE 
AND  METHODICAL  MUSCLE  EXERCISE.  Translated  by  Walter  Mendel- 
BON,  M.  D  ,  of  New  York.  In  one  handsome  octavo  volume  of  274  pages,  with  117  fine 
eng^vings. 

8EILEE  (CAEL\  A  HANDBOOK  OF  DIAGNOSIS  AND  TREATMENT  OF 
DISEASES  OF  THE  THROAT  AND  NASAL  CAVITIES.  Fourth  edition. 
In  one  12mo.  vol.  of  414  pages,  with  107  engravings,  and  2  colored  plates.     Cloth,  $2.25. 

8ENN  (NICHOLAS).  SURGICAL  BACTERIOLOGY.  Second  edition.  In  one 
octavo  volume  of  268  pages,  with  13  plates,  10  of  which  are  colored,  and  9  engravings, 
aoth,  $2. 

SERIES  OF  CLINICAL  MANUALS.  A  Series  of  Authoritative  Monographs  on 
Important  Clinical  Subjects,  in  1 2mo.  volumes  of  about  550  pages,-  well  illustrated.  The 
following  volumes  are  now  ready:  Broadbent  on  the  Pulse,  $1.75;  Yeo  on  Food  in 
Health  and  Disease,  new  (2d)  edition,  $2.50;  Carter  and  Frost's  Ophthalmic  Surgery, 
$2.25;  Hutchinson  on  S}^hilis,  $2.25;  Marsh  on  Diseases  of  the  Joints,  $2;  Morris 
on  Surgical  Dbeases  of  the  Kidney.  $2.25;  Owen  on  Surgical  IHseases  of  Children,  $2; 
Pick  on  Fractures  and  Dwlocations,  $2 ;  Butlin  on  the  Tongue,  $3  50 ;  Savage  on 
Insanity  and  Allied  Neuroses,  $2 ;  and  Treves  on  Intestinal  Obstruction,  $2. 
For  separate  notices,  see  under  various  authors'  names. 

SERIES  OF  STUDENTS'  MANUALS.    See  next  page. 

SIMON  (CHARLES  E.)  CLINICAL  DIAGNOSIS^  BY  MICROSCOPICAL 
AND  CHEMICAL  METHODS.  In  one  handsome  octavo  volume  of  504  pages,  with 
132  engravings,  and  10  full  page  platej  in  colors  and  monochrome.  Cloth,  $.3.^.  Just 
ready. 

SIMON  (W.).  MANUAL  OF  CHEMISTRY.  A  Guide  to  Lectures  and  Laboratory 
Work  for  Beginners  in  Chemistry.  A  Text-book  specially  adapted  for  Students  of  Phar- 
macy and  Medicine.  Fifth  edition  In  one  8vo.  volume  of  501  pages,  with  44  engrav- 
ings and  8  plates  showing  colors  of  64  tests.     Cloth,  $3.25. 

8LADE(D.  D.).  DIPHTHERIA ;  ITS  NATURE  AND  TREATMENT.  Second 
edition.     In  one  royal  12mo.  volume,  158  pages     Cloth,  $1.25 

BMITH  (EDWARDK  CONSUMPTION;  ITS  EARLY  AND  REMEDIABLE 
STAGES.     In  one  8vo.  volume  of  253  pages.     Cloth,  $2.25. 

SMITH  (J.  LEWIS).     A   TREATISE  ON  THE  DISEASES  OF  INFANCY 
AND    CHILDHOOD.     New   (8th)   edition,  thoroughly  revised  and  rewritten  and  . 
greatly  enlarged.     In  one  large  8vo.  volume  of  983  pages,  with  273  illustrations  and 
4  full-page  plates.     Cloth,  $4.50 ;  leather,  $5.50.     Jmt  ready. 

BMITH  (STEPHEN).  OPERATIVE  SURGERY.  Second  and  thoroughly  revised 
edition.     In  one  octavo  voL  of  892  pages,  with  1005  engravings.     Cloth,  $4 ;  leather,  $5. 

BOLLT  (S.  EDWIN).  A  HANDBOOK  OF  MEDICAL  'CLIMATOLOGY. 
Handsome  octavo.     Preparing. 

BTILLE  (ALFRED).  CHOLERA;  ITS  ORIGIN,  HISTORY,  CAUSATION, 
SYMPTOMS,  LESIONS,  PREVENTION  AND  TREATMENT.  In  one  12mo. 
volume  of  163  pages,  with  a  chart  showing  routes  of  previous  epidemics.     Cloth,  $1.25. 

THERAPE  UTICS  AND  MA  TERIA  MEDIC  A.    Fourth  and  revised  edition. 


In  two  octavo  volumes,  containing  1936  pages.     Cloth,  $10 ;  leather,  $12. 
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8TILLE  ALFREDi,  MAI8CH  (JOHN  M.)  AND  CASPABI  (CHAS.  JS.}. 
THE  XATIOXAL  DISPEySATOBY :  Containing  the  ^'atll^al  History,  Chemistry, 
Pharmacy,  Actions  and  Uses  of  Medicines,  including  those  recognized  in  the  latest  Phar- 
macopoeias of  the  United  States,  Great  Britian  and  Germany,  with  numerous  references 
to  the  French  Codex.  Fifth  edition,  revised  and  enlarged  m  accordance  with  and  em- 
bracing the  new  U.  S.  Fharmcuapcna,  Seventh  Decennial  Itevision.  With  Supplement 
containing  the  new  edition  of  the  Aa^iono/  Formulary,  In  one  magnificent  imperial 
octavo  volume  of  2025  pages,  with  320  engravings  Cloth,  |7.25;  leather,  $8.  >Vith 
ready  reference  Thumb-letter  index.     Cloth,  $7.75 ;  leather,  $8.50.     Just  ready. 

8TIM80N  (L£WI8  A.).  ^  MANUAL  OF  OPERATIVE  SURGERY,  New 
(3d)  edition.  In  one  roval  12mo.  volume  of  614  pages,  with  306  engravings.  Juat  ready. 
Cloth,  $3.75. 

A  TREATISE  OX  FRACTURES  AND  DISLOCATIONS,     In  two  hand- 


some octavo  volumes.  Vol.  I.,  Fractures,  5^2  pages,  360  engravings.  Vol  li.,  Dislo- 
cations, 540  pages,  163  engravings.  Complete  work,  cloth,  $5.50 ;  leather,  $7.50.  Either 
volume  separately,  cloth,  $3 ;  leather,  $^1. 

STUDENTS'  QUIZ  SEBESS.  A  New  Series  of  Manuals  in  question  and  answ^  for 
Students  and  Practitioners,  covering  the  essentials  of  medical  science.  Thirteen  volumes, 
pocket  size,  convenient,  authoritative,  well  illustrated,  handsomely  bound  in  limp  cloth, 
and  issued  at  a  low  price.  1.  Anatomy  (double  number);  L'.  Physiology;  3.  Chemistry 
and  Physics ;  4.  Histology,  Pathology  and  Bacteriology ;  5.  Materia  Medica  and  Thera- 
peutics; 6.  Practice  of  Medicine;  7.  Surgery  (double  number);  8.  Genito-Urinary  and 
Venereal  Diseases;  9.  Diseases  of  the  Skin;  10.  Diseases  of  the  Eye,  Ear,  Throat  and 
Nose;  11.  Obstetrics;  12.  Gynecology;  13.  Diseases  of  Children.  Price,  $1  each,  except 
Nos.  1  and  7,  Anatomy  and  Sur^ery^  which  being  double  numbers  are  priced  at  $1.75  eacL 
Full  specimen  circular  on  apphcation  to  publisners 

STUDENTS'  SEBIES  OF  MANUALS.  A  Series  of  Fifteen  Manuals  by  Eminent 
Teachers  or  Examiners.  The  volumes  are  pocket-size  12mos.  of  from  300-540  pages,  pro- 
fusely illustrated,  and  bound  in  red  limp  cloth.  The  following  volumes  may  now  be 
announced:  Herman's  First  Lines  in  Midwifery,  $1.25;  Luff's  Manual  of  Chemistry, 
$2;  Bruce's  Materia  Medica  and  Therapeutics  <  fifth  edition),  $1.50;  Treves'  Manual  of 
Surgery  (monographs  by  33  leading  surgeons),  3  volumes,  per  set,  $6;  Bell's  Compara- 
tive Ajnatomy  and  Physiology,  $2;  Bobertson's  Physiological  Physics,  $2;  Gould's 
Surgical  DiagnosLn,  $2;  Klein's  Elements  of  Histology  (4th  edition),  $1.75;  Pepper's 
Surgical  Pathology,  $2;  Treves'  Surgical  Applied  Anatomy,  $2;  Power's  Human 
Physiology  (2d  edition,  $1.50;  Balfe's  Clinical  Chemistr}',  $1.50;  and  Clarsle  and 
LocKWoui)'8  Dissector's  Manual,  $1.50 

For  separate  notices,  see  under  various  authors'  names. 

STUROES  (OCTAVIUS).  ^.V  INTRODUCTION  TO  THE  STUDY  OF  CLIS- 
ICAL  MEDICINE.     In  one  12mo.  volume.     Cloth,  $1.25. 

SUTTON  (JOHN  BLAND).  SURGICAL  DISEASES  OF  THE  OVARIES 
AND  FALLOPIAN  TUBES.  Including  Abdominal  Pregnancy.  In  one  12mo.  vol- 
ume of  513  pages,  with  119  engravings  and  5  colored  plates.     Cloth^  $3. 

TUMORS,  INNOCENT  AND  MALIGNANT.     Their  Clinical  Features  and 

Appropriate  Treatment.     In  one  8vo.  volume  of  526  pages,  with  250  engravings  and 
9  full-page  plates.     Cloth,  $4.50. 

TAIT  (LAWSON).  DISEASES  OF  WOMEN  AND  ABDOMINAL  SURGERY, 
In  two  handsome  octavo  volumes.  Vol.  I.  contains  546  pages  and  3  plates.  Cloth,  $3. 
Vol.  II.,  prepariiuj. 

TANNER   (THOMAS  HAWKIES^.     ON  THE  SIGNS  AND  DISEASES  OF 

PR  EON  A  NC  Y.    From  the  second  English  edition.     1  n  one  octavo  volume  of  490  pages 
with  4  colored  plates  and  16  engravings.     Cloth,  ^4.2."). 

TAYLOR  (ALFRED  S.K     MEDICAL  JURISPRUDENCE.     Eleventh  Ameriam 

.  from  the  twelfth  En^'lish  edition,  specially  revised  by  (lark  Bfxl,  Esq.,  of  the  X.  Y. 

Bar.     In  one  (K-tavo  vol.  of  787  pages,  with  o6  engravings.     Cloth,  $4.50;  leather,  $0.50. 
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TAYLOR  (AIiFRED  S.).  ON  POISONS  IN  RELATION  TO  MEDICINE 
AND  MEDICAL  JURISPRUDENCE,  Third  American  from  the  third  London 
edition,  in  one  8vo.  volume  of  788  pages,  with  104  illustrations.  Cloth,  $5.50; 
leather,  $6.50. 

TAYLOR  (ROBERT  W.).  THE  PATHOLOGY  AND  TREATMENT  OF 
VENEREAL  DISEASES.  In  one  very  handsome  octavo  volume  of  1002  pages,  with 
230  engravings  and  7  colored  plates.    Cloth,  $5 ;  leather,  $6.    Net, 


A    CLINICAL   ATLAS    OF    VENEREAL   AND    SKIN    DISEASES. 

Including  Diagnosis,  Pro^osis  and  Treatment.  In  eight  large  folio  parts,  measuring 
14  X  18  inches,  and  comprisins^  213  beautiful  figures  on  58  full-page  chromo-lithographic 
plates,  85  fine  engravings,  and  425  pages  of  text.  Complete  work  now  readv.  Pnce  per 
part,  sewed  in  heavj  embossed  paper,  $2.50.  Bound  in  one  volume,  half  Kussia,  $27 ; 
half  Turkey  Morocco,  $28.  lor  tale  by  subtcripticn  only.  Address  the  publishers.  Spec- 
imen plates  by  mail  on  receipt  of  10  cents. 

IMPOTENCE  AND  STERILITY.    In  one  octavo  volume.    In  active preparaU(m. 

TAYLOR  (SEYMOUR).  INDEX  OF  MEDICINE.  A  Manual  for  the  use  of  Senior 
Students  and  others,    in  one  large  12mo.  volume  of  802  pages.     Cloth,  $3-75. 
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